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© Disclosed are pharmaceutical compositions comprising sorbohydroxamlc acid, or pharmaceutlcally-accept- 
able salts thereof, which are useful for topical application to prevent damage to skin caused by acute or chronic 
UV exposure. Combinations of sorbohydroxamlc acid together with tocopherol sorbate and/or sunscreens are 
also disclosed. 

Also disclosed Is a method for using these compositions topically, prior to UV exposure, to prevent damage 
to skin caused by acute or chronic UV exposure. 
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PHOTOPROTECT10N COMPOSITIONS COMPRISING SORBOHYDROXAMIC ACID 



TECHNICAL FIELD 



This invention relates to topical compositions useful for protecting the skin from the harmful effects of 
5 ultraviolet irradiation, such as sunburn and sun-induced premature aging of the skin. 



BACKGROUND OF THE INVENTION 

10 

Sunbathing Is a popular activity worldwide. A suntan Is associated with health, beauty, status and 
wealth. Many leisure-time activities, such as swimming, tennis, golf, and fishing, are done in the sun. 
Furthermore, many people are forced to be In the sun for long periods of tfme due to their occupation. 
However, the damaging effects of sunlight on skin are well documented. Contrary to what most people 

15 believe, it Is not necessary that one sunbathe to suffer the ill-effects of excessive LTV exposure. In fact a lot 
of damage can be done just by routine day-to-day actrvitiee in the sunlight Some scientists estimate that 
over 70 percent of the damage the sun inflicts on the average person's skin over a lifetime Is the result of 
simply being outdoors or even sitting by a window. 

The major short term hazard of prolonged exposure to sunlight is erythema (i.e. , sunburn). The 290 to 

20 320 nanometer wavelength ultraviolet radiation range, designated as the "UVB" wavelength range, tends to 
be the primary cause of erythema The 320 to 400 nanometer wavelength ultraviolet radiation range, 
designated as the "UVA" wavelength range, also produces erythema. 

In addition to the short term hazard of erythema, there are also long term hazards associated with UV 
radiation exposure. One of these long term hazards is malignant changes in the skin surface. Numerous 

26 epidemiologic studies demonstrate a strong relationship between sunlight exposure and human skin cancer. 
Another long term hazard of ultraviolet radiation is premature aging of the skin. This condition is 
characterized by wrinkling and yellowing of the skin, along with other physical changes such as cracking, 
telangiectasis (spider vessels), solar keratoses (growths), ecchymoses (subcutaneous hemorrhagic lesions), 
and loss of elasticity (sagging). The adverse effects associated with exposure to UVA and UVB wavelength 

30 radiation are more fully discussed in DeSimone, "Sunscreen and Suntan Products*, Handbook of Non- 
prescription Drugs , 7th Ed, Chapter 26, pp. 489-511 (American Pharmaceutical Association, Washington, 
D.C.; 1982); Grove and Forbes, "A Method for Evaluating the Photo-protection Action of Sunscreen Agents 
Against UV-A Radiation", International Journal of Cosmetic Science, 4, pp. 15-24 (I982); and U.S. Patent 
4,387,089, DePoio, issued June 7, 1983; the disclosures of all of" which are incorporated herein by 

36 reference. Hence, although the immediate effects of ultraviolet radiation may be cosmetically and socially 
gratifying, the long-term hazards are cumulative and potentially serious. 

The fact that these effects are taken seriously by the general public is suggested by considering the 
sun protection products 1 market This market has grown considerably in recent years and many new 
products are introduced each year. What used to be looked upon as a seasonal business is no longer. Sun 

40 protection compounds are now Included in a diversity of personal care products, particularly cosmetic-type 
products which are worn on a daily basis. 

Obviously the most effective way to avoid excessive UV exposure is to simply refrain from being outin 
the sun. This is not only an Impractical solution but an impossible one for those who work out-of-doors. 
Furthermore, some effects of exposure to sunlight are beneficial. Vitamin D Is synthesized in skin exposed 

46 to UV radiation. A deficiency of this vitamin in the body can cause rickets or osteomalacia. Also, recent 
research suggests that sunlight can alter physical processes in ways that could enhance one's feeling of 
well-being. 

Sunscreening agents exist naturally in the skin. These include melanin, carotenoids, urocanic acid, 
proteins and lipids. These natural sunscreens do not afford complete protection however, and for persons 
so with very tight skin they afford little protection at all. 

Over the y ars, many means have been conceived of to mitigate the effects of UV exposure. In Middle 
Eastern countries people shield their skin with long robes, kaffiyehs and veils. This is not an acceptabl 
solution for most people however. 

Sunblock agents are commercially available to protect the skin from UV radiation. These agents scatter 
or reflect ultraviolet radiation. Examples include titanium dioxide and zinc oxide. How ver, compositions 
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containing these agents are opaqu , generally unattractive in color, and are viewed as unacceptable for 
usage on more than just the nose or tops of the ears. Furthermore, these agents are very susceptible to 
rub-off or wear-off resulting in littl or no pr tection. 

Another type of agent available is on which provides a "tan" without exposur to the sun. Such agents 

5 generally consist of a skin dy and in no way protect against harmful UV-irradiatJon. Thes agents are 
applied to the skin wherever the appearance of a tan is desired. One exampl is dihydroxyaceton , which 
provides color through a reaction with specific amino acids in the stratum comeum. A drawback of this type 
of product is thai It results in uneven coloration and a somewhat unnatural reddish-brown hue. 

Related to these products are artificial tanning compounds which are taken orally. One example is 

10 canthaxanthin. These compounds apparently work by coloring the fat cells under the epidermal layer. Such 
products also result In uneven tanning and require continual maintenance doses. Again, these products 
provide no protection against harmful irradiation. 

The most common agents for sun protection are sunscreens. These agents exert their effects through 
chemical means, l.e., they absorb ultraviolet radiation, so that It cannot penetrate the skin. Sunscreens 

1 s present the user with several problems. For example, they must be on the surface of the skin at the time of 
exposure to be effective. Sunscreens are preventative so one must anticipate being In the sun. To be most 
effective, sunscreens must be on the skin as a continuous uniform film. Delivering such a film to the surface 
of the skin is very difficult: maintaining the film over time is almost impossible. Sunscreens must remain on 
the surface of the skin during exposure. However, sunscreens are easily rubbed off or washed off by 

20 sweating or swimming and can also be lost by penetration Into the skin. Sunscreenlng agents often cause 
irritation to the skin and eyes, primarily burning or stinging, respectively. Another problem with sunscreens 
is that the greater their efficacy, the more the tanning response Is decreased. 

Methods have been suggested for improving the look of skin after the UV-induced damage has 
occurred. Topical application of collagen as a moisturizing agent is one such method. Others Involve 

25 Injections of collagen or dlmethylpolysiloxane. Yet another procedure entails the application of a chemical 
preparation to the skin to effect a "chemical peel". 

Alternatively, methods have been suggested for repairing skin after UV-induced damage has occurred. 
One such method Involves application of retinolc acid to the skin as disclosed in U.S; Patent 4,603,140, 
Kllgman, issued July 29, 1986. None of these procedures have been proven to be fully effective and most 

30 involve extensive and costiy treatment Clearly, it would be far better to prevent the damage induced by 
UV-Irradiation before it occurs. A photo-protecting agent which protects against both short-term and long- 
term UV-damage to the sWn while, at the same time, allows for tanning of the skin in a safe, convenient 
manner would be most ideal. 

Conjugated dienoic acids and their derivatives, in general, are known to be useful as quenchers for 

35 protecting the skin from harmful effects of UV exposure. For example, the use of a number of compounds. 
Including 2,4-hexadien-1-ol, for controlling the chronic effects of prolonged exposure to sunlight are 
disclosed in U.S. Patent 4,098,881, Majeti, issued July 4, 1978. The use of sorbic acid or salts thereof in 
sunscreen formulations is also known. See ej., U.S. Patent 4,264,581, Kerkhof et at., Issued April 28, 1981. 
Tocopherol (Vitamin E) has been disclosed for use as a photoprotector In topical compositions. See, 

40 e.g., U.S. Patent 4,144,325, Voyt Issued March 13, 1974. Tocopherol works to protect the skin from 
deleterious effects of UV-irradlation without interfering with the tanning response. However, cosmetic 
Industry experience suggests that tocopherol may have stability problems, specifically oxidation problems. 
One frequently used approach to address these problems involves the formulation of compositions including 
esters of tocopherol, these esters generally being more stable than tocopherol Itself. U.S. Patent 4,248,881, 

45 Schutt, issued February 3, 1981, discloses the use of tocopherol acetate, tocopherol succinate, tocopherol 
propionate, and tocopherol oteate for preventing deleterious effects to skin of solar radiation. U.S. Patent 
4.000,278. Hasunuma et al., issued December 28. 1978. discloses a cosmetic composition comprising 
tocopherol orotate. Tocopherol benzoate, p-aminoberuoate, and p-nltro-beruoate have been disclosed for 
use In sunscreen compositions in European Patent Application 166.221. Tuomlnen, published January 2, 

so 1988. The linoleate, nlcotinate, and 2-ethylhexanoate esters of tocopherol have been disclosed for use in 
cosmetic compositions in Japanese laid-Open Application 61-143,331. published December 14, 1984. 
Increased formulational stability, as provided by most tocopherol esters, unfortunately comes at the cost of 
decreased photoprotection efficacy. Clearly, a photo-protecting agent which works as well as tocopherol but 
which is not subject to stability problems would be most desirable. 

55 The topical use of anti-inflammatory agents to alleviate erythema is known. Compositions containing 
steroidal antHnflammatories, non-steroidal anti-inflammatories, as well as "natural" antiinflammatories, such 
as an extract of the plant Aloe vera, have been disclosed for such use. See ejj., U.S. Patent 4,185,100, 
Rovee. Issued January 22, 1880 (hydroc rtisone, dexamethasone, naproxen, ketoprofen, ibuprofen); U.S. 
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Patnet 4.338,293, Mollck. Issued July 5, 1982 (steroidal anti-inflammatorfes); Law, et at , Br. J. Pharmaa. 
59(4), 591-597 (1977) (Ibuprofen); Kaidbey, J. Invest Dermatology, 68. 153-158 (1978) (indomethadn); and 
Qruber, et ai. , Cjtotoaj Phann. and Therapeut, 13(1), 109-113 (1971) (aspirin, fenoprofen). Short-term 
application of anti-Inflammatory agents prior to UV exposure to prevent erythema, as well as application 

6 after UV exposure to lessen UWnduced damag to skin has been taught 

It Is an object of the present Invention to provide a topical composition in a stable form, the use of 
which will prevent both acute (erythema) and chronic (photoaging) effects of exposure to the sun. 

It is also an object of the present Invention to provide a topical composition, a cleansing composition, 
and a method for preventing these deleterious effects of the sun without interfering with the tanning 

10 response. 

it is further an object of the present Invention to provide a photoprotection composition which penetrates 
into the skin and which is less susceptible to rub-off, wear-off or wash-off. 

It is a still further object of the present Invention to provide a photoprotection composition which can be 
applied to the skin In advance of UV exposure without significant loss of efficacy. 

75 

SUMMARY OF THE INVENTION 



20 The present invention relates to a composition useful for topical application comprising a photoprotec- 
tively effective amount of sorbohydroxamlc acid or pharmaceutically-acceptable salts thereof, and a safe 
and effective amount of a topical carrier. 

The present invention also relates to a composition useful for topical application comprising a 
photoprotectively effective amount of sorbohydroxamlc acid, or pharmaceutical ly-acceptabie salts thereof, a 
26 photoprotectively effective amount of a sunscreening agent and a safe and effective amount of a topical 
i carrier. 

The present invention also relates to a composition useful for topical application comprising a 
photoprotectively effective amount of sorbohydroxamlc acid, or pharmaceutically-acceptable salts thereof, a 
photoprotectively effective amount of tocopherol sorb ate, and a safe and effective amount of a topical 
30 carrier. 

The present invention also relates to a composition useful for topical application comprising a 
photoprotectively effective amount of sorbohydroxamlc acid, or pharmaceutically-acceptable salts thereof, a 
photoprotectively effective amount of tocopherol sorbate, a photoprotectively effective amount of a sun- 
screening agent and a safe and effective amount of a topical carrier. • 
35 The present Invention further relates to a method of inhibiting the deleterious effects of ultraviolet light 
exposure to skin comprising applying a safe and photoprotectively effective amount of sorbohydroxamalc 
acid, or pharmaceutically-acceptable salts thereof, to the skin in conjunction with exposing the skin to 
ultraviolet light 

The present invention also relates to a method of inhibiting the deleterious effects of ultraviolet light 
40 exposure to skin comprising applying a safe and photoprotectively effective amount of sorbohydroxamlc 
add, or pharmaceutically-acceptable salts thereof, and a photoprotectively effective amount of a sun- 
screening agent to the skin in conjunction with exposing the skin to ultraviolet light 

The present invention also relates to a method of inhibiting the deleterious effects of ultraviolet light 
exposure to skin comprising applying a safe and photoprotectively effective amount of sorbohydroxamlc 
45 acid, or pharmaceutically-acceptable salts thereof, and a photoprotectively effective amount of tocopherol 
sorbate to the skin In conjunction with exposing the skin to ultraviolet light 

The present Invention also relates to a method of inhibiting the deleterious effects of ultraviolet light 
exposure to skin comprising applying a safe and photoprotectively effective amount of sorbohydroxamlc 
add, or pharmaceutically-acceptable salts thereof, a photoprotectively effective amount of tocopherol 
so sorbate, and a photoprotectively effective amount of a sunscreening agent to the skin In conjunction with 
exposing the skin to ultraviolet light 



DETAILED DESCRIPTION OF THE INVENTION 

55 



Active Agent 
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The present invention relates to the topical use of compositions containing sorbohydroxamic acid to * 
prevent the deleterious effects of UV exposure. 

Sorbohydroxamic acid or 2.4-hexadlenamlde, N-hydroxy, has the following formula; 



H 

CH 3 -CH = CH-CH = CH- C-NH-OH 

Sorbohydroxamic acid Is synthesized as follows. Hydroxy! amine hydrochloride (252.8 gms) is dis- 

10 solved in MeOH (1200 ml) by warming to 60* C. After cooling this solution to room temperature, a solution 
of KOH (453.1 gms) In MeOH (1100 mis) Is slowty added with stirring while maintaining a temperature, of 
less than 40* C. The solution deposits a heavy precipitate of KCt which Is removed by filtration before 
proceeding. The filtrate is then stirred as ethyl sorbate (340 gms) Is added and the mixture is stirred for 16 
hours at room temperature. The pH is then carefully adjusted by the addition of 6N HCL to pH 3.5. More 

15 KCL precipitates and Is filtered off. The methanollc/aqueous solution is then flash evaporated to a volume of 
1.2 liters and placed in a refrigerator to crystallize. After 24 hours the solid crystals are collected by 
filtration, rinsed with distilled water (600 mis) and freeze dried at 24* C. The dry product is then triturated in 
diethyiether (1100 mis), the solid collected by filtration and air dried. After being ground up and passed 
through a 40 mesh sieve, the product weighs 205.9 gms and is a white solid. 

20 Sorbohydroxamic acid is commercially available from Frinton Labs In Vineland, New Jersey. 

Also useful in the present invention are pharmaceuticaily-acceptable salts of sort>ohydroxamic acid. By 
"pharmaceutically-acceptable salts", as used herein, is meant that the salts provide the desired 
photoprotective benefit and are suitable for use in contact with the skin of humans without undue toxicity, 
•irritation, allergic response, and the like, commensurate with a reasonable benefit/risk ratio. Specific suitable 

25 salts include the sodium, potassium, calcium, magnesium, ammonium, triethanolammonium, diethanolam- 
monium, and monoethanolammonium salts of sorbohydroxamic acid. 

A safe and photoprotectively effective amount of sorbohydroxamic acid or the pharmaceuticaily- 
acceptable salts thereof Is used in the compositions of the present invention. By "safe and photoprotec- 
tively effective" amount Is meant an amount sufficient to provide photoprotection when the composition is 

30 properly applied, but not so much as to cause any side effects or adverse skin reactions; generally from 
about 1% to about 20%, preferably from about 2% to about 10%, of the composition. 

it is important to note that sorbohydroxamic acid is predominantly a non-sunscreen photoprotecting 
.agent. A sunscreen works on the surface of the skin to absorb UV radiation so that the harmful rays never 
enter the skin. Sorbohydroxamic acid works in the skin, perhaps by its photochemical reaction quenching 

35 and chelating capabilities which prevent damaging reactions in the skin. Because sorbohydroxamic acid 
penetrates the sJdn to work, rub-off, wear-off or wash-off of the active, which lessen efficacy for sunscreens 
considerably, are essentially Irrelevant with the present invention. Furthermore, though critical with a 
sunscreen, it is not necessary to keep an even coating of the active of the present Invention on the skin for 
the entire exposure period. Sorbohydroxamic acid can be applied to the skin up to four hours or longer prior 

40 to UV exposure. Sorbohydroxamic acid protects against both acute effects of UV exposure, e.g., sunburn, 
and chronic effects, of UV exposure, e.g., premature aging of the skin. 



Carriers 

45 

In addition to the active agent sorbohydroxamic acid, the compositions of the present Invention contain 
a safe and effective amount of an acceptable carrier. The term "acceptable topical carrier" encompasses 
both pharmaceutically-acceptable carriers and cosmeticaily-acceptable carriers, and it encompasses sub* 
stantially non-Irritating compatible components (either taken alone or in mixtures) which are suitable for 

50 delivering the active component to the skin. The term "compatible", as used herein, means that the 
components of the carrier must be capable of being commingled with sorbohydroxamic acid, and with each 
other, in a manner such that there is no interaction which would substantially reduce the efficacy of the 
composition during use for protecting the skin from the effects of UV radiation. These carriers must, of 
course, be of sufficiently high purity and sufficiently low toxicity to render them suitable for chronic topical 

55 administration t the skin of humans or lower animals. The term "safe and effective amount" of carrier 
means an amount sufficient to deliver the sorbohydroxamic add to the skin but not so much as to cause 
any side effects or skin reactions, generally from about 50% to about 99%, preferably from about 90% to 
about 98%, of the composition. 
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Variations in formulation of these carriers will result in a wide variety of products which fail within the 
scope of the present invention. These product types can b divided into two classes: 
pharmaceutical/cosmetic compositions and cleaning compositions. 

9 

Pharmaceuticai/Cosmetic Compositions 

The pharmaceutical/cosmetic compositions of the present invention may be made into a wide variety of 
product types. These include, for example, lotions, creams, beach oils, gels, sticks, sprays, ointments, 

10 pastes, mousses and cosmetics. These product types may comprise either of two basic types of carrier 
systems, i.e., solutions and emulsions. 

The pharmaceutical/cosmetic compositions of the present Invention formulated as solutions typically 
include a pharmaceutical^- or cosmeticaily-acceptable organic solvent The terms "pharmaceutically- 
acceptabte organic solvent" and "cosmetically-acceptable organic solvent" refer to an organic solvent 

is which, In addition to being capable of having dispersed or dissolved therein the sorbohydroxamlc acid, also 
possesses acceptable safety (e.g. Irritation and sensitization characteristics), as well as good aesthetic 
properties (e.g., does not feel greasy or tacky). The most typical example of such a solvent Is water. 
Examples of other suitable organic solvents include: propylene glycol, polyethylene glycol (200-600) 
polypropylene glycol (425-2025), glycerol, 1,2,4-butanetriol, sorbitol esters, 1,2,6-hexanetriol, ethanoi, 

20 isopropanol, butanediol, and mixtures thereof. These solutions contain from about 1% to about 20%, 
preferably from about 2% to about 10%, of sorbohydroxamlc acid, and from about 80% to about 99%, 
preferably from about 90% to about 98%, of an acceptable organic solvent 

If the pharmaceutical/cosmetic compositions of the present invention are formulated as an aerosol and 
applied to the skin as a spray-on, a propellant is added to a solution composition. Examples of propellants 

25 useful herein include the chlorinated, fluorlnated and chloro-fluorinated lower molecular weight hydrocar- 
bons. Other propellants useful in the present invention Include lower molecular weight hydrocarbon mixtures 
(e.g., the mixture of butane, isobutane and propane known commercially as Propellant A46, made by 
Phillips Chemical Co., a subsidiary of Phillips Petroleum Company), ethers and halohydrocarbons such as 
dimethyl ether or dichlorodiffuoromethane alone or mixtures thereof with dichtorotetrafluoroethane. Mixtures 

30 of hydrocarbon and halohydrocarbon propellants and nitrous oxide may also be used. Nitrogen and carbon 
dioxide can also be used as propellant gases. They are used at a level sufficient to expel the contents of 
the container. A more complete disclosure of propellants useful herein can be found In Sagarin, Cosmetics 
Science and Technology, 2nd Edition, Vol. 2, pp. 443-465 (1972), incorporated herein by reference. 

Alternatively, emollients may comprise the carrier system of the present invention formulated as a 

35 solution. An example of a composition formulated in this way would be a beach oil product Such 
compositions contain from about 1% to about 20% of sorbohydroxamlc add and from about 2% to about 
50% of a pharmaceutically/cosmetically-acceptable emollient. 

As used herein, "emollients" refer to materials used for the prevention or relief of dryness, as well as 
for the protection of the skin. A wide variety of suitable emollients are known and may be used herein. 
• 40 Sagarin, Cosmetics, Science and Technology, 2nd Edition, Vol. 1, pp. 32-43 (1972), Incorporated herein by 
reference, contains numerous examples of suitable materials. Examples of classes of useful emollients 
include the following: 

1. Hydrocarbon oils and waxes. Examples Include mineral oil, petrolatum, paraffin, ceresin, ozokerite, 
microcrystailine wax, polyethylene, and perhydrosqualene. 
45 2. Silicone oils, such as dimethyl polysiloxanes, methylphenyl polysiloxanes, water-soluble and 

alcohol-soluble silicone glycol copolymers. 

3. Triglyceride esters, for example vegetable and animal fats and oils. Examples include castor oil, 
saffiower oil, cottonseed oil, com oil, olive oil, cod liver oil, almond oil, avocado oil, palm oil, sesame oil, and 
soybean oil. 

so 4. Acetoglyceride esters, such as acetylated monoglycerides. 

5. Ethoxylated gtycerides, such as ethoxylated glyceryl monostearate. 

6. Alky I esters of fatty acids having 10 to 20 carbon atoms. Methyl, isopropyl, and butyl esters of 
fatty acids are particularly useful herein. Examples, of other useful alkyi esters include hexyl laurate w 
isohexyl iaurate, isohexyi paimitate, isopropyl palmftate, decyl oleate, isodecyl oleate, hexadecyl stearate, 

55 decyl stearate, isopropyl isostearate. dlisopropyi adipate, diisohexyl adlpate, dihexyldecyl adipate, 
diisopropyl sebacate. lauryl lactate, myristyl lactate, and cetyl lactate. 

7. AJkenyl esters of fatty acids having 10 to 20 carbon atoms. Examples Include oleyi myristate, oleyl 
stearate, and oleyl oleate. 
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8. Fatty acids having 10 to 20 carbon atoms. Suitable examples include pelargonic, lauric, myristic, 
palmitic, stearic, fsosteartc, hydroxystearic. oleic, linoleic, ricinoleic, arachidic, behenic and erucic acids. 

9. Fatty aicohols having 10 to 20 carbon atoms. Lauryl, myristyi, cetyl. hexadecyi, stearyl, isostearyl, 
hydroxy stearyl, oleyl, riclnol yl f behenyl, and erucyl aicohols, as well as 2-octyl dodecanol, are examples of 

5 satisfactory fatty aicohols. 

10. Fatty alcohol ethers. Ethoxylated fatty alcohols of 10 to 20 carbon atoms include the lauryl, cetyl, 
stearyl, isostearyl, oelyl, and cholesterol aicohols having attached thereto from 1 to 50 ethylene oxide 
groups or 1 to 50 propylene oxide, groups. 

11. Ether-esters such as fatty acid esters of ethoxylated -fatty aicohols. 

10 12. Lanolin and derivatives. Lanolin, lanolin oil, lanolin wax, lanolin aicohols, lanolin fatty adds, 

isopropyi lanolate, ethoxylated lanolin, ethoxylated lanolin alcohols, ethoxylated cholesterol, propoxylated 
lanolin alcohols, acetylated lanolin, acetylated lanolin alcohols, lanolin alcohols linoleate, lanolin alcohols 
ridnoieate, acetate of lanolin alcohols ridnoleate, acetate of ethoxylated alcohols-esters, hydrogenolysis of 
lanolin, ethoxylated hydrogenated lanolin, ethoxylated sorbitol lanolin, and liquid and semisolid lanolin 

15 absorption bases are illustrative of emollients derived from lanolin. 

13. Polyhydric aicohols and polyether derivatives. Propylene glycol, dipropylene glycol, poly- 
propylene glycols 2000 and 4000, polyoxyethylene polyoxypropylene glycols, polyoxypropylene polyox- 
yethylene glycols, glycerol, sorbitol, ethoxylated sorbitol, hydroxypropyi sorbitol, polyethylene glycols 200- 
6000, methoxy polyethylene glycols 350, 550, 750, 2000 and 5000, polyethylene oxide] homopolymers 

20 (100,000-5,000,000), polyalkylene glycols and derivatives, hexylene glycol i2-methyl-2,4-pentanedlol), 1.3- 
butylene glycol, 1,2,0-hexanetriol, ethohexadid USP (2-ethyH ,3-hexanedloO. Cis-Ci» vidnal glycol, and 
polyoxypropylene derivatives of trfmethyiolpropane are examples of this class of materials. 

. 14. Polyhydric alcohol esters. Ethylene glycol mono- and di-fatty add esters, dlethylene glycol mono- 
and di-fatty add esters, polyethylene glycol (200-6000) mono- and di-fatty acid esters, propylene glycol 

29 mono- and dMatty add esters, polypropylene glycol 2000 monooleate, polypropylene glycol 2000 mon- 
ostearate, ethoxylated propylene glycol monostearate, glyceryl mono- and di-fatty add esters, poiyglycerol 
poly-fatty add esters, ethoxylated glyceryl monostearate, 1,3-butylene glycol monostearate, 1,3-butylene 
glycol dlstearate, polyoxyethylene polyol fatty acid ester, sorbitan fatty acid esters, and polyoxyethylene 
sorbrtan fatty add esters are satisfactory polyhydric alcohol esters for use herein. 

30 15. Wax esters such as beeswax, spermaceti, myristyi myri state, stearyl stearate. 

16. Beeswax derivatives, e.g. polyoxyethylene sorbitol beeswax. These are reaction products of 
beeswax with ethoxylated sorbitol of varying ethylene oxide content forming a mixture of ether-esters. 
17.. Vegetable waxes including camauba and candelllla waxes. 
18. Phospholipids, such as lecithin and derivatives. 
35 19. Sterols. Cholesterol and cholesterol fatty add esters are examples thereof. 

20. Amides such as fatty acid amides, ethoxylated fatty acid amides, solid fatty acid aikanolamides. 

Particularly useful emollients which provide skin conditioning are glycerol, hexanetrlol, butanetriol, lactic 
acid and Its salts, urea, pyrrolidone carboxylic add and its salts, amino adds, guanidlne, dlglycerol and 
40 trigiycerol. Preferred skin conditioning agents are the propoxylated glycerol derivatives disclosed In U.S. 
Patent Application Serial No. 023,059, Orr et ai., filed March 6, 1987. These agents preferably have a 
formula selected from: 
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20 wherein n » 1 or 2, and mixtures thereof. Preferably any of the compositions of the present invention 
comprise from about 1% to about 10% by weight of this propoxylated glycerol derivative. 

A lotion can be made from a solution carrier system. Lotions typically comprise from about 1% to about 
20%, preferably from about 2% to about 10%, sorbohydroxamic acid; from about 1% to about 20% f 
preferably from about 5% to about 10%, of an emollient; and from about 50% to about 90%, preferably 

25 from about 60% to about 80%, water. Another type of product that may. be formulated from a solution 
carrier system is a cream. A cream of the present invention would comprise from about 1% to about 20%, 
preferably from about 2% to about 10%, sorbohydroxamic acid; from about 5% to about 50%, preferably 
from about 10% to about 20%, of an emollient and from about 45% to about 85%, preferably from about 
50% to about 75%, water. 

30 Yet another type of product that may be formulated from a solution carrier system Is an ointment An 
ointment may comprise a simple base of animal or vegetable oils or semi-solid hydrocarbons (oleaginous). 
Ointments may also comprise absorption ointment bases which absorb water to form emulsions. Examples 
of such ointment bases include anhydrous lanolin and hydrophllic petrolatum. Emulsion ointment bases may 
be oiMn-water or water-in-oil emulsions. Ointment carriers may also be water soluble. Examples of such 

36 ointment carriers include glycolethers, propylene glycols, polyoxyl stearates, and polysorbates. An ointment 
may also comprise from about 2% to about 10% of an emollient plus from about 0.1% to about 2% of a 
thickening agent Examples of suitable thickening agents include: cellulose derivatives (e.g. , methyl 
cellulose and hydroxy propylmethyl cellulose), synthetic high molecular weight polymers (e.g., carboxyvinyl 
polymer and polyvinyl aJcohol), plant hydrocolloids (e.g., karaya gum and tragacanth gum), day thickeners 

4, (e.g., colloidal magnesium aliminum silicate and bentonrte), and carboxyvinyl polymers (CarbopolsQ - sold 
by B. F. Goodrich Company, such polymers are described in detail in U.S. Patent 2,798,053, Brown, issued 
July 2, 1975, incorporated herein by reference). A more complete disclosure of thickening agents useful 
herein can be found In Segarin, Cosmetics. Science and Technology, 2nd Edition, Vol. 1, pp. 72-73 (1972), 
incorporated herein by reference. 

45 If the carrier is formulated as an emulsion, from about 1% to about 10%, preferably from about 2% to 
about 5%, of the carrier system comprises an emulsifier. Emulsifiers may be nonionic anionic or cationic. 
Suitable emulsifiers are disclosed in, for example, U.S. Patent 3,755,560, issued August 28, 1973, Dickert et 
al,; U.S. Patent 4,421,789, issued December 20, 1983, Dixon et a!.; and McCutcheon's Detergents and 
Emulsifiers, North American Edition, pages 317-324 (I986); the disclosures of which are incorporated herein 

50 by reference. Preferred emulsifiers are anionic or nonionic, although the other types may aJso be used. 

Examples of useful nonionic emulsifiers include fatty alcohols having 10 to 20 carbon atoms, fatty 
alcohols having 10 to 20 carbon atoms condensed with 2 to 20 moles of ethylene oxide or propylene oxide, 
alkyl phenols with 6 to 12 carbon atoms In the alkyl chain condensed with 2 to 20 moles of ethylene oxide, 
mono-and dl-fatty acid estBrs of ethylene glycol wherein the fatty acid moiety contains from 10 to 20 carbon 

55 atoms, fatty add m noglycerides wherein the fatty acid moiety contains from 10 to 20 carbon atoms, 
dlethylene glycol, polyethylene glycols of molecular weight 200 to 6000, propylene glycol of molecular 
weight 200 to 3000, sorbitol, sorbftan, polyoxyethylene sorbitol, polyoxyethylene sorbitan and hydrophilic 
wax esters. Examples of such emulsifiers Include polyoxyethylene (8) stearate, myristyl ethoxy (3) 
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myristate, polyoxyethylene (100) monostearate, lauric dlethanolamld , stearic monoethanolamide, hydroge- 

nated vegetable glycertdes, sodium stearoyl-2-lactylate and calcium stearoyl-2-Jactylate. 

Suitable anionic emulsiflers Include the fatty acid soaps, e.g., sodium, potassium, and triethanolamin 

soaps, wherein the fatty acid moiety contains from 10 to 20 carbon atoms. Other suitable anionic emulsiflers 
5 Include the alkali metal, ammonium or substituted ammonium alkyl sulfates, aikyl arylsuifonates, and alkyl 

ethoxy ether sulfonates having 10 to 30 carbon atoms in the aikyl moiety. The alkyl ethoxy ether sulfonates 

contain from 1 to 50 ethylene oxide units. 

Cationic emulsiflers useful In the present invention include quaternary ammonium, morpholinium and 

pyrfdinium compounds. Examples of such emulsiflers include dlalkyl (C12-C11) quaternary ammonium salts, 
ro cetyl trimethyl ammonium salts; aikyi dimethyl benzyl ammonium salts, and cetyl pyridinium salts. 

Single emulsion skin care preparations, such as lotions, and creams, of the oiHn-water type and water- 

in-oil type are well-known In the cosmetic art and are useful In the present invention. Multiphase emulsion 

compositions, such as the water-in-oiMn-water type, as disclosed In U.S. Patent No. 4,254,105, Fakuda et 

al., issued March 3, 1981, herein Incorporated by reference, are also useful In the present Invention. In 
75 general, such single or multiphase emulsions contain water, emollients and emulsiflers, as essential 

ingredients. 

Triple emulsion carrier systems comprising an olWn-wateHrt-silicone fluid emulsion composition as 
disclosed In U.S. Patent Application Serial No. 022,878. Rgueroa, et al., filed March 8, 1987. herein 
incorporated by reference, are also useful in the present invention. More particularly, such triple emulsion 

20 carrier systems comprise a) from about 15% to about 90% by weight (of the vehicle) of a silicone fluid 
. continuous phase consisting essentially of at least one liquid organopolysiloxane, b) from about 30% to 
about 80% by weight (of the vehicle) of an aqueous discontinuous phase comprising an oiHn-water 
emulsion of a cosmeticaily-acceptable oily liquid non-particulate phase dispersed In an aqueous phase and 
c) from about 0.5% to about 5% by weight (of the vehicle) of an effective dispersing amount of dimethicone 

25 copolyol for dispersing (b) in (a). 

Preferably said liquid organopolysiloxane consists of one or more volatile organopolysiloxanes selected 
from the group consisting of octamethylcyclotetrasiioxane. decamethylcycfopentasiloxane, dodecamethyl- 
cyclohexasiloxane, cyclomethlcone, and hexamethyidisiloxane in a mixture with one or more non-volatile 
organopolysiloxanes selected from the group consisting at dimethicone copolyol, dlmethylpolysiloxane, 

30 diethylpolysiloxane, mixed Ci-C* alkyl polysiloxane, phenyl dimethicone and a high molecular weight 
dimethicone having an average molecular weight of from about 200,000 to about 1,000,000, in a respective 
weight ratio of from about 5:1 to about 25:1, and said oily phase comprises heavy mineral oil, cholesterol 
and cetyl palmitate in a respective weight ratio of about 1 0:5:1 . 

This triple emulsion carrier system can be combined with from about 1% to about 20%, preferably from 

38 about 2% to about 10%, sorbohydroxamic acid to yield the pharmaceutical cosmetic composition of the 
present invention. 

Another emulsion carrier system useful in the pharmaceutical/cosmetic compositions of the present 
invention is a micro-emulsion carrier system. Such a system comprises from about 9% to about 15% 
squaiane; from about 25% to about 40% silicone oil; from about 8% to about 20% of a fatty alcohol; from 

40 about 15% to about 30% of polyoxyethylene sorbitan mono-fatty acid (commercially available under the 
trade name Tweens) or other nonlonics; and from about 7% to about 20% water. This carrier system is 
combined with from about 2% to about 10% sorbohydroxamic acid. 

Lotions and creams can be formulated as emulsions as well as solutions. Typically such lotions 
comprise from about 1% to about 20%, preferably from about 2% to about 10%, sorbohydroxamic acid; 

45 from about 1% to about 20%, preferably from about 5% to about 10%, of an emollient; from about 25% to 
about 75%, preferably from about 45% to about 95%, water, and from about 1% to about 10%, preferably 
from about 2% to about 5%, of an emulsifier. Such creams would typically comprise from about 1% to 
about 20%, preferably from about 2% to about 10%, sorbohydroxamic acid; from about 1% to about 20%, 
preferably from about 5% to about 10%, of an emollient; from about 20% to about 80%, preferably from 

50 about 30% to about 70%, water; and from about 1 % to about 10%, preferably from about 2% to about 5%, 
of an emulsifier. 

If the pharmaceutical/cosmetic compositions of the present Invention are formulated as a gel or a 
cosmetic stick, a suitable amount of a thickening agent as disclosed supra. Is added to a cream or lotion 
formulation. 

55 The pharmaceutical/cosmetic compositions of the present Invention may also be formulated as makeup 
products such as foundations, or lipsticks. Foundations are solution or lotion-based with appropriate 
amounts of thickeners, pigments and fragrance. Lipsticks are composed essentially of an oil-wax base stiff 
enough to form a stick, with pigmentation dispersed therein. 
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Th topical r^armaceuticai/cosmetic compositions of the present Invention may contain, In addition to 
the aforementioned components, a wide variety of additional oil-soluble materials and/or water-soluble 
materials conventionally used in topical compositions, at their art-established levels. 

Among the optional oil-soluble materials are nonvolatile silicone fluids, such as potydimethy! siloxanes 
5 with viscosities ranging from about 10 to about 100,000 centistokes at 25* C. These siloxanes ar useful to 
enhance skin feel and are available from Dow Coming Corporation as the Dow Coming 200 series. These 
optional oil-soluble materials may comprise up to about 20% of the total composition, preferably up to 
about 10%. 

Various water-soluble materials may also be present in the compositions of this Invention. These 

70 include humectants, such as glycerol, sorbitol, propylene glycol, alkoxylated glucose and hexanetrioi, ethyl 
cellulose, polyvinyl alcohol, carboxymethyl cellulose, vegetable gums and clays such as VeegumQ 
(magnesium aluminum silicate, R. T. Vanderbift, Inc.); proteins and polypeptides; preservatives such as the 
methyl, ethyl, propyl and butyl esters of hydroxybenzoic acid (Parabens - Malllncxrodt Chemical Corpora- 
tion), EDTA, methylisothiazolinone and Imidazolidinyl ureas (Germali 115 - Sutton Laboratories); and an 

75 alkaline agent such as sodium hydroxide or potassium hydroxide to neutralize, if desired, part of the fatty 
acids or thickener which may be present. In addition, the topical compositions herein can contain 
conventional cosmetic adjuvants, such as dyes, opaciflers (e.g., titanium dioxide), pigments and perfumes. 

The pharmaceutical/cosmetic compositions of the present invention may also Include a safe and 
effective amount of a penetration enhancing agent By "safe and effective amount" Is meant an amount 

20 sufficient to enhance penetration of sorbohydroxamic acid into the skin but not so much as to cause any 
side effects or skin reactions, generally from about 1% to about 5% of the composition. Examples of useful 
penetration enhancers, among others, are disclosed in U.S. Patents 4,537,776, Cooper, Issued August 27, 
1985; 4,552,872, Cooper et a!., issued November 12, 1985; 4,557,934, Cooper, issued December 10, 1985; 
4,130,667, Smith, issued December 19, 1978; 3,989,816, Rhaadhyaksha, Issued November 2, 1976; 

25 4,017.641, DiGiulio, issued April 12, 1977; and European Patent Application 0043738, Cooper et ai. f 
published January 13, 1982. U.S. Patent 4,537,776 teaches a penetration-enhancing vehicle consisting 
essentially of a) N-(2-hydroxy ethyl) pyrrolidone and b) a cell envelope disordering compound selected from 
methyl laurate, oleic acid, oleyl alcohol, monoolein, myristyl alcohol, and mixtures thereof, wherein 
component (a) and (b) are present in a ratio of (a): (b) of about 1:5 to about 500:1 by weight U.S. Patent 

30 4,557,934 teaches a pharmaceutical composition comprising the penetration enhancing agent 1- 
dodecylazacycloheptan-2-one, and a penetration enhancing diol or cycloketo compound selected from the 
group consisting of. 1 ^-propanediol, 1,3-propanedioi, 1 ,2-butanedlol, pyrrolidone; t-(2-hydroxyethyl)- 
azacyciopentan-2-one, and mixtures thereof. U.S. Patent 4,130,667 describes a penetration enhancer 
comprising: 

35 (a) at least about 0.1% by weight of a sugar ester selected from sucrose monooctanoate, sucrose 

monodecanoate, sucrose monolaurate, sucrose monomyristate, sucrose monopalmitate, sucrose mon- 
ostearate, sucrose monooleate, and sucrose dloleate; and 

(b) at least about 0.1% by weight of a phosphine oxide compound selected from octyldimethyl 
phosphine oxide, nonyl dimethyl phosphine oxide, decyi dimethyl phosphine oxide, undecyl dimethyl 
40 phosphine oxide, dodecyi dimethyl phosphine oxide, 2-hydroxydecyl dimethyl phosphine oxide, 2-hydroxy 
undecyl dimethyl phosphine oxide, and 2-hydroxy dodecyi dimethyl phosphine oxide. 
Sulfoxides may be used In some executions In place of the phosphine oxide. 

Other conventional skin care product additives may also be included in the compositions of the present 
invention. For example, collagen, hyaluronic acid, elastin, hydrolysates, primrose oil, jojoba oil, epidermal 
45 growth factor, soybean saponins, mucopolysaccharides, and mixtures thereof may be used.. 

Various vitamins may also be included in the compositions of the present invention. For example, 
vitamin A and derivatives thereof, Vitamin B3, biotin, pantothenic acid, vitamin D and mixtures thereof may 
be used. 

so 

Cleaning Compositions 

The skin cleaning compositions of the present invention comprise, in addition to sorbohydroxamic acid, 
a cosmetfcally-acceptable surfactant The term "cosmetically-acceptable surfactant" refers to a surfactant 
55 which is not only an effective skJn cleanser, but also can be used without undu toxicity, irritation, allergic 
response, and the lik . Furthermore, the surfactant must be capable of being commingled with sorbohydrox- 
amic acid In a manner such that there is no Interaction which would substantially reduce the efficacy of the 
composition for protecting the skin from the effects of UV radiation. 
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The skin cleaning compositions of th present invention contain from about 1% to about 25%, 
preferably from about 5% to about 10%, sorbohydroxamlc acid and from about 1% to about 90%, 
preferably from about 50% to about 85%, of a cosmetlcally-acceptable surfactant 

The physical form of the skin cleansing compost ns is not critical. The compositions can be, for 

s example, formulated as toilet bars, liquids, pastes, or mousses. Toilet bars are most preferred since this is 
the form of cleansing agent most commonly used to wash the skin. 

The surfactant component of the compositions of the present Invention are selected from anionic, 
nonionlc, zwitterionlc. amphoteric and ampholyte surfactants, as well as mixtures of these surfactants. Such 
surfactants are well-known to those skilled In the detergency art 

10 The most common type of anionic surfactants can be broadly described as the water-soluble salts, 
particularly the alkali metai salts, of organic sulfuric reaction products having in the molecular structure an 
aJkyl radical containing from about 6 to about 22 carbon atoms and a radical selected from the group 
consisting of sulfonic acid and sulfuric add ester radicals. Important examples of these surfactants are the 
sodium, ammonium or potassium aikyl sulfates, especially those obtained by sulfating the higher alcohols 

is produced by reducing the glycerides of tallow or coconut oil; sodium or potassium alkyl benzene sulfonates 
in which the aJkyl group contains from about 9 to about 15 carbon atoms, especially those of the types 
described in U.S. Patents 2,220,099 and 2,477,383, incorporated herein by reference; sodium alkyl glyceryl 
ether sulfonates, especially those ethers of the higher alcohols derived from tallow and coconut oil; sodium 
coconut oil fatty acid monoglyceride sulfates and sulfonates; sodium or potassium salts of sulfuric acid 

20 esters of the reaction product of one mole of a higher fatty alcohol (e.g., tallow or coconut oil alcohols) and 
about three moles of ethylene oxide; sodium or potassium salts of alkyl phenol ethylene oxide ether sulfates 
with about three moles of ethylene oxide; sodium or potassium salts of alkyl phenol ethylene oxide; sodium 
or potassium salts of alkyl phenol ethylene oxide ether sulfates with about four unto of ethylene oxide per 
molecule and in which the alkyl radicals contain about 9 carbon atoms; the reaction product of fatty acids 

25 esterifled with isethlonlc acid and neutralized with sodium hydroxide where, for example, the fatty adds are 
derived from coconut oil; sodium or potassium salts of fatty add amide of a methyl taurine In which the 
fatty acids, for example, are derived from coconut oil; and others known in the art such as those 
specifically set forth in U.S. Patents 2,488,921, 2,488,922 and 2,390.278, Incorporated herein by reference. 
An important type of useful anionic surfactants are soaps. Soaps which can be used as the surfactant in 

so the present compositions include alkali metal (e.g., sodium or potassium) soaps of fatty acids containing 
from about 8 to about 24, preferably from about 10 to about 20, carbon atoms. The fatty adds used in 
making the soaps can be obtained from natural sources such as, for Instance, plant or animal-derived 
glycerides (e.g., palm oil, coconut oil, babaasu oil, soybean oil. castor dl, tallow, whale oil, fish oil. grease, 
lard, and mixtures thereof). The fatty adds can also be synthetically prepared (e.g., by oxidation of 

as petroleum stocks or by the Rscher-Tropsch process). 

Alkali metai soaps can be made by direct saponification of the fats and oils or by the neutralization of 
the free fatty acids which are prepared in a separate manufacturing process. Particularly useful are the 
sodium and potassium salts of the mixtures of fatty adds derived from coconut dl and tallow, i.e., sodium 
and potassium taliow and coconut soaps. 

40 The term "tallow" as used herein In connection with fatty acid mixtures refers to adds which typically 
have an approximate carbon chain length distribution of 2.5% Cm, 29% Cu, 23% Cu, 2% palmitoleic, 
41.5% oleic and 3% llnoleic acid (the first three fatty adds listed are saturated). Other mixtures with similar 
distributions, such as the fatty adds derived from various animal tallows and lard, are also included within 
the term tallow. The tallow can also be hardened (l.e., hydrogenated) to convert part or all of the 

45 unsaturated fatty add moieties to saturated fatty acid moietiQS. 

The term "coconut dl" as used herein refers to fatty acid mixtures which typically have an approximate 
carbon chain length distribution of about 8% &, 7% Cto. 48% C12. 17% Cu. 9% Cu, 2%'Cu, 7% oleic, 
and 2% llnoielc acid (the first six fatty acids listed being saturated). Other sources having similar carbon 
chain length distribution, such as palm kernel oil and babassu oil, are induded with the term coconut oil. 

50 Nonionlc surfactants may be broadly defined as compounds produced by the condensation of aikylene 
oxide groups (hydrophilic in nature) with an organic hydrophobic compound, which may be aliphatic or alkyl 
aromatic in nature. The length of the hydrophilic or polyoxyaJkylene radical which Is condensed with any 
particular hydrophobic group can be readily adjusted to yield a water-soluble compound having the desired 
degree of balance between hydrophilic and hydrophobic elements. 

56 For example, a well-known class of nonionlc surfactants is commercially available under the trade name 
"Pluronlc" marketed by the BASF Wyandotte Corporation. These compounds are formed by condensing 
ethylene oxide with a hydrophobic base formed by the condensation of propylene oxide with propylene 
glycol. The hydrophobic portion of the molecule which, of course, exhibits water-insolubility has a molecular 
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weight of from about 1500 to about 1800. The addition of polyoxyethyiene radicals to this hydrophobic 
portion tends to increase the water-solubility of the molecule as a whole and the liquid charact r of the 
products is retained up to the point where polyoxyethyiene content Is about 50% of the total weight of the 
condensation product * 
6 Other suitable nonlonlc surfactants include, for example: 

(i) The polyethylene, oxide condensates of alkyl phenols, e.g., the condensation products of alkyl 
phenols having an alkyl group containing from about 6 to about 12 carbon atoms In either a straight chain or 
branched chain configuration, with ethylene oxide, the said ethylene oxide being present in amounts equal 
to from about 5 to about 25 moles of ethylene oxide per mole of alkyl phenol. The alkyl substituent in such 

70 compounds may be derived from polymerized propylene, diisobutylene, octane, and nonane, for example. 
Examples of compounds of this type Include nonyl phenol condensed with about 9.5 motes of ethylene 
oxide per mole of phenol; dodecyl phenol condensed with about 12 moles of ethylene oxide per mole of 
phenol; dinonyl phenol condensed with about 15 moles of ethylene oxide per mole of phenol; and dilsooctyl 
phenol condensed with about 15 moles of ethylene oxide per mole of phenol. Commercially available 

75 nonidnic surfactants of this type include Igepal CO-630, marketed by the OAF Corporation; and Triton X-45, 
X-114. X-100, and X-102, all marketed by the Rohm & Haas Company. 

(ii) Those derived from the condensation of ethylene oxide with the product resulting from the 
reaction of propylene oxide and ethylene diamine-products which may be varied in composition depending 
upon the balance between the hydrophobic and hydrophillc elements which Is desired. Examples are 

20 compounds containing from about 40% to about 80% polyoxyethyiene by weight and having a molecular 
weight of from about 5,000 to about 11,000 resulting from the reaction of ethylene oxide groups with a 
hydrophobic base constituted of the reaction product of ethylene diamine and excess propylene oxide, said 
base having a molecular weight of the order of 2500 to 3000. Examples of this type of nonionic surfactant 
include certain of the commercially available Tetronic compounds, marketed by Wyandotte Chemical 

25 Corporation. 

(lil) The condensation product of aliphatic alcohols having from 8 to 18 carbon atoms, In either 
straight or branched chain configuration, with ethylene oxide, e.g., a coconut alcohol ethylene oxide 
condensate having from 10 to 30 moles of ethylene oxide per mole of coconut alcohol. Examples of 
commercially available nonionic surfactants of this type include Tergitol 15-S-9 (the condensation product of 

30 C11-C15 secondary alcohol with 9 moles ethylene oxide), marketed by Union Carbide Corporation; Neodol 
45-9 (the condensation product of Ci*-Ci5 linear alcohol with 9 moles of ethylene oxide), Neodol 45-7 (the 
condensation product of C14.-C1S linear alcohol with 7 moles of ethylene oxide), Neodol 45-4 (the 
condensation product of C14-C15 linear alcohol with 4 moles of ethylene oxide), marketed by Shell 
Chemical Company, and Kyro EOB (the condensation product of Cia-Cis linear alcohol with 9 moles of 

35 ethylene oxide), marketed by The Procter & Gamble Company. 

(Iv) Triaikyl amine oxides and triaJkyi phosphine oxides wherein one alkyl group ranges from 10 to 18 
carbon atoms and two alkyl groups range from 1 to 3 carbon atoms; the alkyl groups can contain hydroxy 
substituents. Specific examples include dodecyl (dl-2-hydroxyethyl)amine oxide and tetradecyl dimethyl 
phosphine oxide. 

40 

Zwitterionic surfactants comprise the betaine and betaJne-IIke compounds wherein the molecule 
contains both basic and acidic groups which form an inner salt giving the molecule both cationic and 
anionic hydrophillc groups over a broad range of pH values. 

Some common examples of these surfactants are described in U.S. Patents 2,082,275, 2,702,279 and 
45 2,555,082, incorporated herein by reference. Suitable zwitterionic surfactants have the formula 



60 R 1 N* CH, R 1 * Y* 

I. ! 

66 

wherein R 1 is an alkyl radical containing from about 8 to about 22 carbon atoms, R 2 and R 3 contain from 
about 1 to about 3 carbon atoms, R* is an alkylene chain containing from about 1 to about 4 carbon atoms, 
X is selected from the group consisting of hydrogen and a hydroxyl radical, Y Is selected from the group 
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consisting of carboxyl and sulfonyl radicals and wherein the sum of th R\ R 2 and R 3 radicals is from about 
14 to about 26 carbon atoms. 

Amphoteric and ampholyte surfactants which can be either cationic or anionic depending upon the pH 
of the system are represented by detergents such as dodecyl-beta-aianlne. N-alkyltaurines such as the one 
5 prepared by reacting dodceyiamine with sodium Isethlonate according to the teaching of U.S. Patent 
2,854072, N-hlgher alkylaspartic acids such as those produced according to the teaching of U.S. Patent 
2,438,091, and the products sold under the trade name "Miranol" and described In U.S. Patent 2,528,378, 
said patents being Incorporated herein by reference. 

Additional surfactants useful in the present Invention can be found in McCutcheon's Detergents and 
io Emulsifies , North American Ed. pages 317-324 (1 986). incorporated herein by reference. 

"'The cleaning compositions of the present invention can optionally contain, at their art-established levels, 
materials which are conventionally used in skin cleansing compositions. 

Conventional antibacterial agents and sanitizers can be included in the skin cleansing compositions at 
levels of from about 0.5% to about 4%. Typical antibacterial sanitizers which are suitable for use herein 
1$ include 3,4-dl- and 3,4',5-tri-bromosalicylanllides; 4,4'-dIchloro-3-{tr1flucromethyl)carbanilide; 3,4,4 -trich- 
lorocarbahiilde and mixtures of these materials. Use of these and related materials in skin cleansing 
compositions is described In more detail in Reller, et a!.. U.S. Patent 3.256.200, issued June 14, 1986, 
incorporated herein by reference. 

Nonlonic emollients can be Included as skin conditioning agents In the skin cleansing compositions of 
20 the present invention at levels up to about 10%. Such materials Jnclude for example, mineral oils, paraffin 
wax having a melting point of from about 100* F to about 170* F. fatty sorbitan esters (see U.S. Patent 
3,988,255, Selden, Issued October 26, 1976, incorporated by reference herein), lanolin and lanolin deriva- 
tives, esters such as Isopropyl myristate and triglycerides such as coconut oil or hydrogenated tallow. 
Free fatty acid, such as coconut oil fatty acid, can be added to the compositions herein at levels up to 

29 about 10% to Improve the volume and quality (creaminess) of the lather produced by the compositions. 

Perfumes, dyes and pigments can also be incorporated into the skin cleansing compositions of the 
invention. Perfumes are preferably used at levels of from about 0.5% to 3%, and dyes and pigments are 
preferably used at levels of from about 0.001% to about 0.5%. 

A particularly preferred optional Ingredient is a cationic or nonionlc polymeric skin feel aid. Reduced 

30 skin irritation benefits of both types of polymers are set out in "Polymer JR for Skin Care 9 Bulletin, by 
Union Carbide, 1971. The cationics are preferred over the nonlonics, for use herein, because they provide 
better skin feel benefits. Examples of the cationic polymers and the nonionlc polymers useful for this 
purpose are set out below. 

The amount of polymeric skin feel aid found useful in the present invention Is from about 0.5% to about 
35 5%, preferably from about 0.1% to about 2%, and more preferably from about 0.1% to about 1.0%, of the 
composition. 

A particularly preferred skin feel aid Is cationic (quatemlzed) guar gum, e.g.. Jaguar C-14-S, from 
Celanese Corp. 

Other types of high molecular weight polymeric skin feel agents useful herein include nonionic guar 
40 gums, Merquats 100 and 550, made by Merck & Co., Inc.; UCARE polymer JR-400, made by Union 
Carbide Corp.; Mirapol A15 made by Miranol Chemical Company, Inc.; and Galactasol 811, made by 
Henkel, Inc. 

The nonlonic polymers found to be useful as skin feel aids Include the nonionlc polysaccharides, e.g., 
nonionlc hydroxypropyl guar gums, sold by Celanese Water Soluble Polymers, a Division of Celanese Corp. 
46 A preferred nonlonic hydroxypropyl guar gum material Is Jaguar* HP-60 having hydroxypropyl molar 
substitution of about 0.8. Another class of useful nonionlc skin feel aids include cellulosic nonionic 
polymers, e.g., hydroxyethylcellulose and carboxymethylcelluiose. 

In addition to the aforementioned components, optional "humectants, thickening agents, preservatives, 
alkaline agents, the skin conditioning propoxylated glycerol derivatives, or cosmetic adjuvants may also be 
60 used In the skin cleansing compositions. 

Skin cleansing compositions formulated as toilet soap bars generally comprise from about 50% to about 
90% surfactant Moisture is generally present at levels of from about 5% to about 20%. Skin cleansing 
compositions formulated as liquids generally comprise from about 10% to about 30% surfactant and from 
about 60% to about 90% water. Skin cleansing compositions formulated as pastes generally comprise from 
55 about 20% to about 60% surfactant and from about 30% to about 50% water. Pastes and liquids will also 
generally contain organic thickening agents such as natural gums and polymers. 

Examples of soap-based toilet bar compositions are found in U.S. Patent 3,587,749, Megson et al., 
issued April 27, 1971, Incorporated herein by reference. Examples of synthetic-based toilet bars which can 
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be used In preparing compositions of the present invention are found in U.S. Patent 2,987,484, Lundberg et 
ai. t issued June 6, 1961. incorporated by reference herein. Other examples of soap/syntftetiobased toilet 
bars are found In U.S. Patent 3,070,547, Chaffee, issued December 25, 1962 and U.S. Patent 3.376229, 
Haas et ah. Issued April 2, 1966, Incorporated herein by reference. Examples of soap-based liquid cleansing 
compositions which can be used in preparing liquid compositions of .the present Invention are found In U.S. 
Patent 4,310,433, Stiros, issued January 12, 1962, incorporated herein by reference. Examples of synthetic- 
based liquid cleansing compositions which can be used in preparing compositions of the present invention 
are found in U.S. Patents 4,338211. Stiros, issued June 6, 1982, Incorporated herein by reference. Paste 
compositions can be made by appropriate reduction In the levels of water In the compositions of U.S. 
Patents 4,31 0.433 and 4,338,21 1 . 

The skin cleansing compositions of this Invention can aJso be formulated into a pressurized aerosol 
mousse composition. The mousse composition contains from about 88% to about 97%, preferably from 
about 90% to about 96%, of a solution type of formulation (that has been concentrated), and from about 3% 
to about 12%. preferably from about 4% to about 10%, of a propellent. Preferred surfactants useful In these 
compositions are described In European Patent Application 0194097, Schmidt et aJ., published September 
10, 1986, incorporated herein by reference. A particularly preferred propellent is a mixture of butane, 
isobutane, and propane, known commercially as Propellant A46, made by Phillips Chemical Company, a 
subsidiary of Phillips Petroleum Company. 

The skin cleansing compositions of the present invention preferably aJso comprise a substantivity agent 
to prevent wash-off and to assure deposition of the sorbohydroxamlc acid onto the skin. Suitable 
substantivity agents are guar gum and Polymer JR. 



Combination Actives 



Sunscreens 

Optimum protection against sun damage can be obtained by using a combination of the non- 
sunscreenlng photoprotection agent of the present Invention together with sunscreens. The photoprotecting 
capability of sorbohydroxamlc acid is primarily against UVB radiation. Thus, the combination of sor- 
bohydroxamlc add with a UVA sunscreen would be most desirable. Additional UVB protection may also be 
included in such compositions. The inclusion of sunscreens in compositions of the present invention at low 
levels will not significantly reduce the tanning response of the user but will enhance immediate protection 
against acute UV damage. 

A wide variety of conventional sunscreenlng agents are suitable for use in combination with sor- 
bohydroxamlc add. Segarin, et ai., at Chapter VIII, pages 189 et seq., of Cosmetics Sdence and 
Technology, disclose numerous suitable agents. Specific suitable sunscreenlng agents Include, for example: 
p-Aminobenzoic add, its salts and its derivatives (ethyl, isobutyl, glyceryl esters; p-dimethlyaminobenzolc 
acid); Anthranilates (i.e., o-amlnobenzoates; methyl, menthyl, phenyl, benzyl, phenylethyl, linalyl, terpinyl, 
and cyciohexenyl esters); Salicylates (amyl, phenyl, benzyl, menthyl, glyceryl, and dlpropyleneglycol 
esters); Cinnamic acid derivatives (menthyl and benzyl esters, o-phenyl dnnamonttrile; butyl cinnamoyl 
pyruvate); Oihydroxydnnamlc add derivatives (umbelllferone, methylumbelliferone, methylaceto-umbet- 
liferone); Trihydroxy- Trihydroxydnnamic add derivatives (esculetln, methylesculetin, daphnetin, and the 
glycosides, esculin and daphnin); Hydrocarbons (dlphenyibutadiene, stilbene); Dibenzaiacetone and ben- 
zaiacetophenone; Naphtholsulfonates (sodium salts of 2-naphthol-3,6-disulfonlc and of 2-naphthoM3,8- 
disulfonic adds); Dihydroxy-naphthoic acid and its salts; o- and p-Hydroxyblphenyidlsulfbnates; Coumarin 
derivatives (7-hydroxy. 7-methyl, 3-phenyl); Olazoles (2-acetyl-3-bromoindazole, phenyl benzoxazole, meth- 
yl naphthoxazole, various aryi benzothlazoles); Quinine salts (bisulfate, sulfate, chloride, oleate, and 
tannate); Quinoiine derivatives (8-hydroxyqulnollne salts, 2-phenyiquinoflne); Hydroxy- or methoxy-substi- 
tuted benzophenones; Uric and vilouric adds; Tannic add and its derivatives (e.g., hexaethylether); (Butyl 
carbrtyl) (6-propyl piperonyl) ether Hydroqulnone; Benzophenones (Oxybenzene, Sullsobenzone, Dloxyben- 
zone, Benzoresordnol, 1Z ,4,4-Tetrahydroxybenzophenone, 2^ 'Oihydroxy-4,4 / -dImethoxybenzophenone l 
Octabenzone; 4-lsopropyldibenzoylm thane; Butyimethoxydibenzoylmethane; Etocrylene; and 4-isopropyl- 
dl-benzoylmethane. 

Of these, 2-ethylhexyl p-methoxydnnamate, 4-4't-butyl methoxydlbenzoylmethane, 2-hydroxy-4- 
methoxybenzophenone. octyl dimethyl p-amlnobenzoic'acld, dlgalloyforioleate, 2,2-dihydraxy-4-methox- 
ybenzophenone, ethyl 4-{bis(hydroxypropyl)]aminobenzoate, 2-ethyihexyl 2-cyano-3,3-diphenylacrylate, 2- 
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ethylhexyl salicylate, glyceryl p-amlnobenzoate, 3,3,5-trimethyicyclohexyl salicylate, methyl anthranilate, p- 
dlmethylamlnobenzoic acid or aminobenzoate, 2-ethylhexyl p-dimethyiaminobenzoate, 2- 
phenylbenzimidarole-5-sulfbnic acid 2-{p-dlmethylaminophenyl)-5-sutfonte benzoxazotc acid and mixtures of 
these compounds, are particularly useful. 

5 Preferred sunscreens useful in the compositions of the present invention are 2-ethylhexyl p-methoxycin- 
namate, butyl methoxydibenzoylm thane, 2-hydroxy-4-methoxybenzophenone, octyl dimethyl p-aminoben- 
zoic acid and mixtures thereof. 

A safe and photoprotectiveiy effective amount of sunscreen may be used in the sorbohydroxamic acid 
compositions of the present invention. By "safe and photoprotectiveiy effective* is meant an amount 

10 sufficient to provide photoprotection when the composition Is applied but not so much as to cause any side 
effects or skin reactions. The sunscreening agent must also be compatible with the sorbohydroxamic acid. 
By "compatible" is meant that the sunscreening agent must be capable of being commingled with 
sorbohydroxamic add in a manner such that there is no interaction which would substantially reduce the 
efficacy of the composition for photoprotection. Generally from about 1% to about 20%, preferably from 

rs about 2% to about 10%, of the composition may comprise a sunscreening agent Exact amounts will vary 
depending upon the sunscreen chosen and the desired Sun Protection Factor (SPF). 

SPF is a commonly used measure of photoprotection of a sunscreen against erythema This number is 
derived from another parameter, the minimal erythemal dose (MED). MED Is defined as the "least exposure 
dose at a specified wavelength that will elicit a delayed erythema response." The MED indicates the 

20 amount of energy reaching the skin and the responsiveness of the skin to the radiation. The SPF of a 
particular photoprotector is obtained by dividing the MED of protected skin by the MED of unprotected skin. 
The higher the SPF, the more effective the agent in preventing sunburn. The SPF value tells how many 
times longer a person can stay in the sun with use of the sunscreen (compared to a person with 
unprotected skin) before that person will experience 1 MED. For example, utilizing a sunscreen with an SPF 

26 of 6 will allow an individual to stay in the sun six times longer before receiving 1 MED. As the SPF value of 
a sunscreen Increases, the less chance exists for development of tanning of the skin. Commercially 
available sunscreening products have SPF values ranging from 2 to 34. 

Sorbohydroxamic acid's photoprotecting capability against erythema can also be measured. Sor- 
bohydroxamic acid provides erythema reduction equivalent to an SPF-2 sunscreen. When an SPF-2 

30 sunscreen agent is utilized with sorbohydroxamic acid for protection against, sunburn, the combination, 
provides protection equivalent to an SPF-4 sunscreen. 

It Is much more difficult to measure the benefits achieved by the use of sorbohydroxamic acid against 
long-term effects of UV exposure, such as premature aging of the skin. One method for measuring photo- 
induced wrinkling of skin is disclosed in "An Animal Model of Solar-Aged Skin: Histological, Physical, and 

35 Visible Changes In UV-lrradiatd Hairless Mouse Skin," Blssett et al., Photochem. Photoblol ., 46 pp. 307-378 
(1987). 

Also particularly useful in the present invention are sunscreens such as those disclosed in Sabatelll; 
U.S. Patent Application Serial No. 054,085 (filed June 2, 1987) and Sabatelll et al., U.S. Patent Application 
Serial No 054,046 (filed June 2, 1987). The sun screening agents disclosed therein have, in a single 

40 molecule, two distinct chromophore moieties which exhibit different ultra-violet radiation absorption spectra. 
One of the chromophore moieties absorbs predominantly in the UVB radiation range and the other absorbs 
strongly in the UVA radiation range. 

These sunscreening agents provide higher efficacy, broader UV absorption, lower skin penetration and 
longer lasting efficacy relative to conventional sunscreens. 

45 Preferred members of this class of sunscreening agents are 4-N,N-<2<ethylhexyl)methylaminobenzoic 
acid ester of 2,4-dlhydroxybenzophenone; N,N-dl(2-ethylhexyl)-4-aminobenzoic acid ester with 4-hydrox- 
ydibenzoyimethane; 4*N,N-{2-ethy!hexyl) methylaminobenzoic acid ester with 4-hydroxyethoxydIbenzoyl- 
methane; 4-N,N-(2-ethylhexyi)methyiamlnobenzoic acid ester of 2-hydroxy-4-<2-hydroxyethoxy)- 
benzophenone; 4-N,N-<2-ethyihexyl)methylamlnobenzoic acid ester of 4-<2-hydroxyethoxy>- 

so dibenzoyimethane; N-N-di-(2-ethyIhexyl)-4-aminobenzoic acid ester of 2-hydroxy-4-(2-hydroxyethoxy>- 
benzophenone; and N,N-dI-{2-ethylhexyl)-4-aminobenzoic add ester of 4-<2-hydroxyethoxy>- 
dibenzoylmethane and mixtures thereof. 

The compositions of the present invention, with or without sunscreens may also be formulated as 
shampoos, conditioners, mousses or other hair care products. It is known that UV radiation damages hair 

55 and the photoprotecting agents of the present Invention may minimize such damage. Furthermore such 
formulations will provide a means for applying the photoprotecting agents of the present Invention onto the 
scalp, which is also susceptible to UV damage. Any compatible art-recognized hair care formulations can be 
used with sorbohydroxamic acid added .at a level of from about 1% to about 5%. If desired, a sunscreen 
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may also be included at from about 1 % to about 5%. 

An agent may also be added to any of the compositions of the present invention to Improve th skin 
substantMty of those compositions, particularly to enhance their resistance to being washed off by water, or 
rubbed off, A preferred ag nt which will provide this benefit is a copolymer of ethylene and acrylic acid. 
Compositions comprising this copolymer are disclosed in U.S. Patent No. 4,683,157, Brock, issued May 5, 
1987, which Is Incorporated herein by reference. The disclosed skin substantMty agent comprises the 
polymeric form of two monomers, ethylene and acrylic acid, to yield the following: 

<«! - «2>i« (CH 2 - f } y 

C = 0 
I 

OH 

wherein the ratio of x:y is from about 124 to about 1:9, and wherein the weight average molecular weight of 
the molecule is from about 3500 to about 4500, preferably from about 4000 to about 4300. These 
copolymers are preferably included in an oil-in-water emulsion sunscreen composition comprising: a) from 
about 1% to about 20% of sorbohydroxamic acid plus an optional oil-soluble sunscreen; b) from about 
0.25% to about 3% of the ethylene-acrylic add copolymer as described above; c) from about 2% to about 
10% of an emulsifien and d) from about 70% to about 90% of water wherein the ratio of photoprotecting 
agents to the copolymer Is from about 12:1 to about 15:1. Sunscreening agents which are particularly useful 
in combination with these copolymers are 2-ethyihexyl p-methoxycinnamate, butyl methoxydibenzoyl 
methane, 2-hydroxy-4-methoxybenzophenone, octyldimethyl p-aminobenzoic acid and mixtures thereof. 



Anti-Inflammatory Agents 

In a preferred photoprotection composition of the present Invention, an anti-Inflammatory agent is 
included as an active along with sorbohydroxamic acid. The inclusion of an anti-Inflammatory agent 
enhances the photoprotection benefits of the compositions. The anti-Inflammatory agent protects strongly in 
the UVA radiation range (though it also provides some UVB protection as well), while sorbohydroxamic acid 
protects strongly in the UVB radiation range. Thus the combination provides broad protection. The topical 
use of anti-inflammatory agents to reduce the effects of acute exposure, i.e., erythema, to UV radiation is 
known. However, it has now been discovered that the chronic use of anti-inflammatorles also greatly 
reduces photoaglng of the skin resulting from chronic exposure to UV radiation. It has also been discovered 
that the combination of an anti-inflammatory agent and sorbohydroxamic acid provides greater photoprotec- 
tion than is provided by each active alone. By greater photoprotection is meant both reduction of acute 
effects of UV exposure, e.g., erythema and reduction of chronic effects of UV exposure, e.g., premature 
wrinkling and sagging of the skin. 

A safe and photoprotectively effective amount of an anti-inflammatory agent may be added to the 
compositions of the present invention. By "safe and photoprotectively effectively" amount Is meant an 
amount sufficient to provide photoprotection when the composition is properly applied, but not so much as 
to cause any side effects or adverse skin reactions; generally from about 0.1% to about 10%, preferably 
from about 0.5% to about 5%, of the composition. The exact amount of anti-inflammatory agent to be used 
in the compositions will depend on the particular anti-inflammatory agent utilized since such agents vary 
widely in potency. 

Steroidal anti-inflammatory agents, including but not limited to, corticosteroids such as hydrocortisone, 
hydroxyitriamcinolone, alpha-methyl dexamethasone, dexamethasone-phosphate, beclomethasone 
dipropionate, clobetasol valerate, desonide, desoxymethasone, desoxycorticosterone acetate, dex- 

50 amethasone, dlchlorisone, diflorasone diacetate, diflucortolone valerate, fluadrenolone. fluclorolone ac- 
etonide, fludrocortisone, flumethasone pivalate, fluosinolone acetonide, fluocinonide, flucortine butylester, 
fluocortolone, fluprednidene (fluprednylldene) acetate, flurandrenolone, halcinonide, hydrocortisone acetate, 
hydrocortisone butyrate, methylprednisolone, triamcinolone acetonide, cortisone, cortodoxone, flucetonlde, 
fludrocortisone, difluoroson diacetat , fluradrenolone acetonide, medryson , amclnafel, amdnaflde, be- 

55 tamethasone and the balance of its esters, chloroprednisone, chlorprednisone acetate, clocortelone, 
clesdnolone, dlchlorisone, dffluprednate, flucloronide, fiunisollde, fluoromethalone, fluperoion , flupred- 
nisolon , hydrocortisone vaJerate, hydrocortisone cyclopentylpropionate, hydrocortamate, meprednisone, 
paramethason , prednisolone, prednisone, beclomethasone dipropionate, triamdnoion , and mixtures there- 
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of may be used. Th preferred steroidal anti-inflammatory for use in the present invention is hydrocortisone. 

A second class of anti-inflammatory agents which is useful in the compositions of the present invention 
includes the non-steroidal anti-inflammatory agents. The variety of compounds encompassed by this group 
are well-known to those skilled in the art For detailed disclosure of the chemical structure, synthesis, side 
s effects, etc., of non-steroidal anti-inflammatory agents, reference may be had to standard texts, including 
* Anti-Inflammatory and Anti-Rheumatic Drugs , K. D. Rainsford, Vol. Mil, CRC Press, Boca Raton, (1985). and 
Anti-Inflammatory Agents, Chemistry ancTFharmacology, 1, R. A. Scherrer, et al.. Academic Press, New 
York (1974), Incorporated herein by reference. 

Specific non-steroidal anti-inflammatory agents useful in the composition of the present invention 
10 include, but are not limited to: 

1) the oxicams, such as plroxicam, isoxicam, tenoxicam, sudoxicam, and CP-1 4,304; 

2) the salicylates, such as aspirin, disalcid, benorylate, trilisate, safapryn, solprln, diflunisaJ, and 
fendosal; 

3) the acetic acid derivatives,, such as diclofenac, fenclofenac, Indomethacin, sullndac, tolmetin, 
rs isoxepac, furofenac, tioplnac, zidometadn, acematacln, fentiazac, zomeplract clidanac, oxepinac, and 

felblnac; 

4) the fenamates, such as mefenamic, meclofenamic, fiufenamic, niflumlc, and tolfenamic acids; 

5) the propionic add derivatives, such as ibuprofen, naproxen, benoxaprofen, flurbiprofen, ketoprofen, 
fenoprofen, fenbufen, indoprofen, pirprofen, carprofen, oxapcozin, pranoprofen, miroprofen. tioxaprofen, 

20 suprofen, almlnoprofen, and tiaprofenic; and 

8) the pyrazoles, such as phenybutazone, oxyphenbutazone, feprazone, azapropazone. and 
trimethazone. 

Mixtures of these non-steroidal anti-inflammatory agents may also be employed, as well as the 
pharmaceuticaHy-acceptable salts and esters of these agents. For example, etofenamate, a fiufenamic acid 

as derivative, is particularly useful for topical application. Of the nonsteroidal anti-inflammatory agents, 
ibuprofen, naproxen, fiufenamic acid, mefenamic acid, meclofenamic acid, plroxicam and felbinac are 
preferred, and ibuprofen, naproxen, and fiufenamic add are most preferred. 

Another class of anti-inflammatory agents which are useful in the present Invention are the anti- 
inflammatory agents disclosed in U.S. Patent Application Serial No. 879,863, Loomans et al., filed June 27, 

30 1988. This application discloses a class of non-steroidal anti-inflammatory compounds which comprise 
specifically-substituted phenyl compounds, especially substituted 2,6-di-tert-butyl phenol derivatives. For 
example, compounds selected from 4-(4 -pentyn-3-one)-2,8-di-t-butylphenol; 4-(5'-hexynoyl)-2,6-dl-t-butyl- 
phenol; 4-((SH-);3;methyl-5'-hexynoyl -2,8-di-t-butylphenol; 4^(RH*h3'-^ethyl-5'-hexynoylh2,6-dl-t-butyl- 
phenol; and 4-(3',3'-dimethoxy propionyl)-2,8-dk-butylphenol are useful in the present invention. 

38 Yet another class of anti-inflammatory agents which are useful in the present Invention are those 
disclosed In U.S. Serial No. 051 ,448, Mueller, filed May 18, 1987. This application discloses compounds 
and dlastereomeric mixtures of specific 2-naphthyl-containing ester compounds, espedally naproxen ester 
and naproxol ester compounds, having two or more chiral centers. For example, compounds selected from 
(S)-naproxen-(S)-2-butyi ester, (SJ-naproxen-fR^-butyiester, (S)-naproxoKR)-2-methyi butyrate, (S)- 

40 naproxoKS)-2-methyl butyrate, diasteromerlc mixtures of (S)-naproxen-(S)-2-butyl ester and [S)-naproxen- 
(R)-2-butyl ester, and dlasteromeric mixtures of (S)-naproxol-(R)-2-methyl butyrate and (S)-naproxol-(S)-2- 
methyl butyrate are useful In the present invention. 

Finally, so-cailed "natural" anti-inflammatory agents are useful In the present Invention. For example, 
candelilla wax, alpha bisabolol, aloe vera. Manjistha (extracted from plants In the genus Rubla. particularly 

46 Rubla Cordifolla), and Guggal (extracted from plants in the genus Commiphora, particularly Commiphora 
Mukui) , may be used. 

Sh even more preferred composition of the present invention comprises sorbohydroxamlc add, a 
sunscreen, and an anti-inflammatory agent together for photoprotection. Such a composition comprises 
from about 1% to about 10%, preferably from about 2% to about 5%, sorbohydroxamlc acid, from about 

so 1% to about 15%, preferably from about 2% to about 10% of a sunscreen, and from about 0.2% to about 
5%, preferably from about 0.5% to about 2% of an anti-Inflammatory agent This combination gives 
protection greater than that provided with each photoprotector alone. By greater photoprotection Is meant 
both reduction of acute effects of UV exposure, e.g.. erythema, and reduction of chronic effects of UV 
exposure, e.g.. premature wrinkling and sagging of the skin. 

55 The photoprotection compositions of the present Invention may comprise, In addition to the sor- 
bohydroxamlc add, a safe and photoprotectively effective amount of a radical scavenging compound. By 
"safe and photoprotectively effective amount" is meant an amount sufficient to provide photoprotection 
when the composition Is property applied, but not so much as to cause any side effects or advers skin 
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reactions; generally from about 1% to about 20%, preferably from about 2% to about 10%, of the 
composition. Examples of such radical scavenging compounds are ascorbic add (Vitamin C) and its salts, 
propyl gailate, tocopherol (vitamin E), other tocopherol esters, butylated hydroxy benzoic acids and their 
salts, 6-hydroxy-2,5,7,8Hetramethy1c^ro acid (commercially available under the tradenam 

5 TroloxG), gallic add and its aJkyl esters, uric acid and its salts and aJkyi esters, sorbic add and its salts, 
amines (e.g., N,N-dlethyIhydroxylamine, amlnoguanidlne), sulfhydryl compounds (e.g., glutathione) and 
dihydroxyfumarfc add and Its salts. Each of these compounds has photoprotecting capabilities. However, 
the use of the radical scavenger tocopherol sorbate in the present invention in combination with the 
sorbohydroxamic add is preferred. . 

10 From about 1% to about 5% of these radical scavenging compounds may be used in the present 
invention in combination with the levels of sorbohydroxamic add taught herein. .Exact amounts will vary 
depending on which particular compound is used as these compounds vary somewhat In potency. 



is Method For Preventing Deleterious Effects Caused By UV Exposure 

The present Invention further relates to a method for protecting the skin of humans and lower animals 
from the deleterious effects of UV radiation. Such protection by sorbohydroxamic acid extends not only to 
damage resulting from acute UV exposure, e.g. erythema, but also to damage resulting from chronic UV 

20 exposure, e.g. photoaging. 

Such a method comprises applying to the skin of the human or lower animal a safe and photoprotec- 
tively effective amount of sorbohydroxamic add or a pharmaceuticaJly-acceptable salt thereof as described 
supra . This may be accomplished by using a composition comprising sorbohydroxamic acid as described 
in the present application. The term "safe and photoprotectively effective amount", as used herein, means 

25 an amount suffldent to substantially reduce the deleterious effects of UV-radlation to skin but not so much 
as to cause any side effects or adverse skin reactions. Typically a safe and photoprotectively effective 
amount Is from about 0.01 mg to about 1.0 mg, preferably from about 0.05 mg to about 0.5 mg ( 
sorbohydroxamic acid per cm 2 skin. The sorbohydroxamic add may be simply spread or sprayed onto the 
skin or may preferably be rubbed into the skin to enhance penetration. The sorbohydroxamic add works 

30 best if applied prior to or concomitantly with UV exposure, it may also be applied Immediately after UV 
exposure however, unlike typical sunscreens, which must remain as a coating on the skin throughout UV 
exposure, the application of sorbohydroxamic add may be done up to four hours prior to exposure. This is 
because the active agent penetrates the skin to work and thus is not as susceptible to rub-off, wash-off or 
wear-off. For protection against acute damage from UV-radiation, application of sorbohydroxamic acid just 

36 prior to exposure is preferred. For protection against chronic damage from UV-radlation, application of 
sorbohydroxamic acid several times dally; generally from about 2 times to about 5 times, preferably 2 times 
dally, is preferred. 

A preferred method of the present invention for preventing deleterious effects caused by UV exposure 
involves applying both a safe and photoprotectively effective amount of sorbohydroxamic add and a safe 

40 and photoprotectively effective amount of a sunscreening agent to the skin simultaneously. By simultaneous 
application is meant applying the agents to the skin at the same situs on the body at about the same time. 
Though this can be accomplished by applying one of these agents to the skin after application of the other, 
preferably a composition comprising both agents commingled is applied to the skin. By "safe and 
photoprotectively effective amount" of sunscreening agent is meant an amount suffldent to substantially 

46 reduce the deleterious effects of UV-radiation to skin but not so much as to cause any side effects or 
adverse skin reactions; generally from about 0.01 mg to about 1.0 mg, preferably from about 0.05 mg to 
about 0.5 mg, of sunscreening agent per cm 2 of skin. 

Preferably, the sunscreening agent used in the present method Is selected from the group consisting of 
2-ethylhexyl p-methoxydnnamate; butyl methoxydibenzoylmethane; 2-hydroxy-4-methoxyberuophenone; 

so octyldlmethyl p-amlnobenzdc add; the 4-N,N-(2-ethylhexyl)methylaminobenzo(c acid ester of 2,4-dihydrax- 
ybenzophenone; the N,N-dH2-ethylhexyl)-4-aminoben2oic acid ester of 4-hydroxydlben2oylmethane; the 4- 
N,N-<2-ethylhexyl) methylaminobenzolc acid ester of 4-hydroxy dlbenzoylmethane; the 4-N,N-(2-ethylhexyi>- 
methylaminobenzdc add ester of 2-hydroxy-4-{2«hydroxyethoxy)benzophenone; the 4-N,N-(2-ethylhexyl>- 
methylamlnobenzolc add ester of 4-(2-hydroxyethoxy)diben2oylmethane; the N-N-dK2-6thylhexyl)-4-amino 

5S benzoic acid ester of 2-hydroxy-4-[2-hydroxyethoxy)ben20phenone; the N,N-di-(2-ethylhexylH-amino ben- 
zoic acid ester of 4-(2-hydroxyethoxy)diben2oylmethane, and mixtures thereof. 

The sorbohydroxamic add and sunscreening agent may be simply spread over the skin, or rubbed into 
the skin to enhance penetration of the sorbohydroxamic add. Th actives are applied In conjunction with UV 
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exposure, l.e.. prior to, concommitantiy with or after UV exposure. For protection agairtst acute damage 
from UV-radiation, application of the actives just prior to exposure is sufficient For protection against 
chronic damage from UV-radiation, appllcati n several times daily, e.g., about 2 times daily, Is preferred. 
Another method of the present Invention for preventing deleterious effects* caused by UV exposure 

s involves applying both a safe and photoprotectiveiy effective amount of sorbohydroxamic acid and a safe 
and photoprotectiveiy effective amount of tocopherol sorbate to the skin simultaneously. By 
"simultaneously" is meant application of the agents to the skin at the same situs on the body at about the 
same time. Though this can be accomplished by applying one of these agents to the skin after application 
of the other, preferably a composition comprising both agents commingled is applied to the skin. By "safe 

10 and photoprotectiveiy effective amount - of tocopherol sorbate is meant an amount sufficient to substantially 
reduce the deleterious effects of UV radiation to skin but not so much as to cause any side effects or 
adverse skin reactions; generally from about 0.01 mg to about 1.0 mg, preferably from about 0.05 mg to 
about 0.5 mg tocopherol sorbate per cm 2 skin. 

The sorbohydroxamic acid and tocopherol sorbate may be simply spread over the skin or may 

16 preferably be rubbed Into the skin to enhance penetration. The actives are applied In conjunction with UV 
exposure, l.e., prior to concommitantiy with or after UV exposure. For protection against acute damage from 
UV-radlation, application of the actives just prior to exposure is sufficient For protection against chronic, 
damage from UV-radlation, application several times daily, e.g., from about 2 to about 5 times, preferably 
about 2 times daily is recommended. 

20 Yet another method of the present Invention for preventing deleterious effects caused by UV exposure 
Involves applying a safe and photoprotectiveiy effective amount of sorbohydroxamic acid, a safe and 
photoprotectiveiy effective amount of tocopherol sorbate, and a safe and photoprotectiveiy effective amount 
of a sunscreening agent to the skin simultaneously. By "simultaneously ■ Is meant application of the agents 
to the skin at the same situs on the body at about the same time. Though this can be accomplished by 

25 applying each of these agents to the skin sequentially, preferably a composition comprising all of the 
agents commingled Is applied to the skin. By "safe and photoprotectiveiy effective amount" of each agent 
Is meant an amount sufficient to substantially reduce the deleterious effects of UV-radlation to skin but not 
much as to cause any side effects or adverse skin reactions; generally from about 0.01 mg to about 1.0 mg, 
preferably from about 0.05 mg to about 0.5 mg sorbohydroxamic add, from about 0.01 mg to about 1.0 mg, 

30 preferably from about 0.05 mg to about 0.5 mg tocopherol sorbate, and from about 0.01 mg to about 1.0 
mg, preferably from about 0.05 mg to about 0.5 mg sunscreening agent per cm 2 skin. 

These agents may simply be spread over the skin or may preferably be rubbed into the skin to 
enhance penetration. The actives are applied In conjunction with UV exposure, i.e., prior to, concommitantiy 
with or after UV exposure. For protection against acute UV-radiation, application of the actives just prior to 

35 exposure is sufficient. For protection against chronic damage from UV-radlation, application several times 
daily, e.g., from about 2 times to about 5 times, preferably about 2 times Is recommended. 

The use of anti-inflammatory agents for inhibiting adverse acute effects of UV exposure, e.g., erythema, 
is known. However, it has now been discovered that anti-inflammatory agents may be used to inhibit 
adverse chronic effects of UV exposure. e.g., premature wrinkling and sagging of the skin. Thus, the 

40 present Invenlon relates to a method for protecting the skin from chronic effects of UV exposure comprising 
chronic application to the skin of a safe and photoprotectiveiy effective amount of an anti-inflammatory 
agent The term "safe and photoprotectiveiy effective amount" as used herein, means an amount sufficient 
to substantially reduce the deleterious effects of UV-radiation to the skin but not so much as to cause any 
side effects or adverse skin reactions. Typically a safe and photoprotectiveiy effective amount is from about 

46 0.005 mg to about 0.5 mg, preferably from about 0.01 mg to about 0.1 mg, anti-inflammatory agent per cm 2 
skin. By "chronic application" is meant application to the skin several times daily, generally from about 2 
times to about 5 times, preferably 2 times daily, for an extended period of time greater than sever days. 
Preferably this regimen of application is continued for as long as the user chronically exposes him or 
herself to damaging UV radiation. This may comprise application over a period of several days, months or 

so longer. The anti-inflammatory agent may be simply spread over the skin or may preferably be rubbed into 
the skin to enhance penetration. 

Preferably the anti-inflammatory agent used in the present method is selected from the group 
consisting of hydrocortisone, ibuprofen, naproxen, fiufenamic acid, meclofenamic acid, piroxicam. felbinac, 
4-<4-pentyn-3'-one)-2,e<li-t-butylphenol, 4-(5-hexynoylh2,6-dl-t-butylphenol, 4-<(SM;>-3 -methyl-5 - 

55 hexynoyi)-2.8-di-t-butylphenol, 4-<(RM + )-3-methy!-5 -hexynoyl)-2.8-di-t-buytylphenol, 4-(3 ,3 hiimethoxy 
propionylh2.6-dl-t-butylphenol, ManJIstha, .Guggal, and mixtures thereof." 

A more preferred method of the present invention for preventing deleterious effects caused by UV 
exposur involves applying both a safe and photoprotectiveiy effective amount of sorbohydroxamic acid and 
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safe and photoprotectively effective amount of an anti-inflammatory agent to the skin simultaneously. By 
"simultaneously* Is meant application of th agents to the skin at the same situs on the body at about the 
sam time. Though this can be accomplished by applying one bf thes agents to the skin after application 
of the other, preferably a composition comprising both agents commingled is applied to the skin. By "safe 

s and photoprotectiveiy effective amount" of each agent is meant an amount sufficient to substantially reduce 
the deleterious effects of UV-radiation to skin but not so much as to cause any side effects or adverse skin 
reactions; generally from about 0,005 mg to about 0.5 mg, preferably from about 0.01 mg to about 0.1 mg, 
anti-inflammatory agent per cm 2 skin, and from about 0.01 mg to about 1.0 mg, preferably from about 0.05 
mg to about 0.5 mg, sorbohydroxamic acid per cm 2 skin. The sorbohydroxamic acid and antiinflammatory 

io agent may be simply spread over the skin or may preferably be rubbed into the skin to enhance 
penetration. 

Unlike with sorbohydroxamic add alone, the combination of sorbohydroxamic acid plus anti-inflam- 
matory agent may be applied in conjunction with UV exposure, i.e., before, during or after UV exposure. 
More specifically, the combination may be applied up to about 4 hours prior to UV exposure, up to about 30 

75 minutes after UV exposure, or any time in between. This is because the anti-inflammatory agent works to 
minimize adverse reactions in the skin even if applied after UV exposure. For protection against acute 
damage from UV-radlation, application of sorbohydroxamic acid and the anti-inflammatory agent Just prior to 
exposure, or up to 30 minutes following exposure, is sufficient For protection against chronic damage from 
UV-radiation, application of sorbohydroxamic acid and the anti-inflammatory agent several times daily, e.g., 

20 from about 2 times to about 5 times, preferably 2 times, daily is preferred* 

Yet another method of the present Invention for preventing deleterious effects caused by UV exposure 
involves applying a safe and photoprotectively effective amount of sorbohydroxamic acid, a safe and 
photoprotectively effective amount of an anti-inflammatory agent, and a safe and photoprotectiveiy effective 
amount of sunscreening agent to the skin simultaneously. By "simultaneously" is meant application of the 

25 agents to the skin at the same situs on the body at about the same time. Though this can be accomplished 
by applying the agents to the skin sequentially (one after the other), preferably a composition comprising ail 
three agents commingled is applied to the skin. By "safe and photoprotectively effective amount" of each 
agent is meant an amount sufficient to subtantiaily reduce the deleterious effects of UV-radiation to skin but 
not so much as to cause any side effects or adverse skin reactions; generally from about 0.01 mg to about 

30 1.0 mg, preferably from about 0.05 mg to about 0.5 mg sorbohydroxamic acid per cm 2 skin, from about 
0.005 mg to about 0.5 mg, preferably from about 0.01 mg to about 0.1 mg anti-inflammatory agent per cm 2 
skin, and from about 0.01 mg to about. 1.0 mg, preferably from about 0.05 mg to about 0.5 mg 
sunscreening agent per cm 2 skin. The sorbohydroxamic acid, anti-inflammatory agent and sunscreening 
agent may be simply spread over the skin or may preferably be rubbed into the skin to enhance 

36 penetration. The combination is applied in conjunction with UV exposure, i.e., prior to, concommitantiy with, 
or after UV exposure. More specifically, the combination may be applied up to about 4 hours prior to UV 
exposure, up to about 30 minutes after UV exposure, or any time in between. 

For protection against acute damage from UV-radlation, application of sorbohydroxamic acid, the anti- 
inflammatory agent and the sunscreening agent just prior to UV exposure is sufficient. For protection 

40 against chronic damage from UV-radlation, application of sorbohydroxamic acid, the anti-inflammatory 
agent, and the sunscreening agent several times daily, e.g., from about 2 times to about 5 times, preferably 
2 times daily is preferred. 

Yet another method of the present invention for preventing deleterious effects caused by UV exposure 
involves applying a safe and photoprotectively effective amount of sorbohydroxamic acid, a safe and 

45 photoprotectively effective amount of tocopherol sorbate, a safe and photoprotectiveiy effective amount of a 
sunscreening agent and a safe and photoprotectively effective' amount of an anti-inflammatory agent to the 
skin simultaneously. By "simultaneously" is meant application of the agents to the skin at the same situs on 
the body at about the same time. Though this can be accomplished by applying each of these agents to 
the skin sequentially, preferably a composition comprising all of the agents commingled is applied to the 

so skin. By "safe and photoprotectively effective amount" of each agent Is meant an amount sufficient to 
substantially reduce the deleterious effects of UV-radlation to skin, but not so much as to cause any side 
effects or adverse skin reactions; generally from about 0-01 mg to about i.0 mg, preferably from about 0.05 
mg to abqut 0.5 mg sorbohydroxamic acid, from about 0.01 mg.to about 1.0 mg, preferably from about 0.05 
mg to about 0.5 mg tocopherol sorbate, from about 0.01 mg to about 1.0 mg, preferably from about 0.05 

55 mg to about 0.5 mg, of a sunscreening agent and from about 0.005 mg to about 0.5 mg, preferably from 
about 0.01 mg to about 0.1 mg of an anti-inflammatory agent per cm 2 skin. 

These agents may simply be spread over the skin or may preferably be rubbed into the skin to 
enhance penetration. The actives are applied in conjunction with UV exposure, i.e., prior to, concommitantiy 
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with, or after UV exposure. For protection against acute UV-radiation, application of the actives just prior to 
exposure, or Immediately after exposure is sufficient For protection against chronic damage from UV- 
radiation, application several times daily, e.g.. from about 2 times to about 5 times, preferably about 2 times 
daily is recommended. 

The following examples further describe and demonstrate the preferred embodiments within the scope 
of the present invention. The xamples are given solely for the purpose of illustration, and ar not to be 
construed as limitations of the present invention since many variations thereof are possible without 
departing from its spirit and scope. 

Sorbohydroxamic acid Is active as a photoprotection agent In both Its acid (neutral) and anionic forms. 
Therefore, the terms sorbohydroxamic acid and sorbohydroxamate as used herein are meant to refer to the 
active In either form. 

All percentages and ratios herein are by weight unless otherwise specified. 



r 5 EXAMPLE I 

A moisturizing lotion is prepared by combining the following components utilizing conventional mixing 
techniques. 



Components Percent by Weight 

of Composition 

Water (purified) 70.89 

Carbomer viscosity control agents 0.23 

(commercially available In the Acrltamer 
series from R.l.T.A. Corp.) 

Alky I Parabens 0.90 

Glycerin 3.50 

Potassium Hydroxide 0.09 - 0.15 

Tetrasodlum EDTA 0.10 

Cetyl Alcohol 1.25 

Stearic Acid 0.75 

Glyceryl Stearate 0.63 

Polyoxyethylene Stearyl Alcohol (commercially 1.75 

available in the Brij series from ICI 

Americas, Inc.) 
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Coco-Caprylate/caprate 2.00 

C 12 -C t5 Alcohol Benzoate (FInsolv TN - 2.00 
commercially available from Flnetex, Inc.) 

5 Sorbohydroxamlc Acid 2.00 

Sodfum Hydroxide 0.05 

Octyl Methoxyclnnamate 7.50 

10 Benzophenone-3 1 .00 

Octyl Dimethyl PABA 1.00 

Olmethicone 0.30 

Imidazolldlnyl Urea 0.10 

19 

Ethylene Aery late Copolymer 3.80 

Tyrosine 0.10 



The sodium hydroxide is added to the final composition to neutralize the sorbohydroxamlc acid. 
Substantially similar results are obtained if the sorbohydroxamlc add is neutralized with a potassium, 
calcium, magnesium, ammonium, triethanolammonium, dlethanolammonium, or monoethanolammonium 
base. 

This lotion may be topically applied to inhibit damage caused by acute or chronic UV exposure. Use of 
an amount of lotion sufficient to deposit about 0.5 mg/cm a of sorbohydroxamate, and about 0.5 mg/cm 2 of 
the sunscreening agents to the skin immediately prior to UV exposure Is appropriate. Substantially similar 
results are obtained if the lotion is applied to the skin up to 4 hours prior to UV exposure or up to 30 
minutes after UV exposure. 

Substantially similar results are obtained if the octyl methoxyclnnamate, benzophenone-3, and octyl- 
dimethyl PABA are replaced, in whole or in part, with 2-ethylhexyl p-methoxyclnnamate, butylmethox- 
ydibenzoylmethane, 2-hydroxy-4-methoxybenzophenone, and mixtures thereof. 

EXAMPLE ll 

A skin lotion is prepared by combining the following components utilizing conventional mixing tech- 
niques. 
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Component Percent by Weight 



Of Composition 

4-N,N-(2-Ethylhexyl)methylamino 10.00 

Benzoic Acid Ester of M2-Hydroxyethoxy}- 

Dibenzoyl Methane 

Water (purified) «.«9 

Dimethyl I sosor bide 8.00 

Oioctyl Maleate 8.00 

C 12-15 Alcoho1 Benzoate (Flnsolv TN-commercially 8.00 

available from Ftnetex, Inc..) 

Glycerin 3.50 

Ethylene Aery late Copolymer 3.80 

Sorbohydroxamic Acid 2.00 

Sodium Hydroxide 0.05 

Tocopherol Sorbate 2.00 

Cetyl Alcohol 1-75 

Polyoxyethylene Stearyl Alcohol (commercially 1.75 

available in the Bri] series from 1CI 

Americas, Inc.) 

Stearic Acid 1-25 

Clyceryl Stearate 1.13 

Alkyl Parabens 0.90 

Titanium Dioxide 0.40 

plmethlcone 0-30 

Carbomer viscosity control agents (commercially 0.23 



available in the Acri tamer series from R.I.T.A. 
Corp. ) 

Imldazolldlnyl Urea 0.10 

Potassium Hydroxide 0.15 

Tyrosine °- 10 

Tetrasodlum EDTA 0.10 

TWs lotion Is useful for topical application to Inhibit damage caused by acute or chronic UV exposure. 
Use of an amount of lotion sufficient to deposit about 0.5 mg/cm 3 of sorbohydroxamate, about 0.5 mg/cm a 
of tocopherol sorbate and about 0.5 mg/cm 2 of the sunscreening agents to the skin Immediately prior to UV 
exposure is appropriate. Substantially similar results are obtained if the lotion is applied to the skin up 4 
hours prior to UV exposure or up to 30 minutes after UV exposure or up to 30 minutes after UV exposure. 

Substantially similar results are obtained if the tocopherol sorbate is replaced, in whole or in part with 
ascorbic acid and Its salts, propyl gallate, tocopherol, tocopherol esters, butylated hydroxybenzoic acid and 
its salts, 8-hydroxy-2,5,7,8«tetramethyl^roman-2-carboxylic add, gallic add and Its alkyl esters, uric acid 
and its salts and esters, sorblc acid and its salts, amines, sulfhydryl compounds, dihydroxyfumaric acid and 
Its salts, or mixtures th reof. 
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Substantially similar results are obtained if the 4-N,N-<2-e%lhexyl)me%laminoberuoic acid ester of 4- 
2^ydroxyethoxy)dibenzoyimethane is replaced, in whole or in part, with the 4-N,N-(2-ethylhexyl>- 
m thylaminobeiuoic acid ester of 2,4-dihydroxybenzophenon , the N,N<ll-{2-ethylhexylH-aminobenzoic 
acid ester of 4-hydroxydibenzoylmethane, the 4-N,N-<2-ethylhexyl)m thylaminobeiuoic acid ester of 2- 
5 hydroxy-4-(2-hydroxyethoxy)benzophenone. the 4-N,N-(2-ethyihexyl)methylaminoberuoic acid ester of 4(2- 
hydroxyethoxyjdibenzoylmethane, the N-N-di-(2-ethylhexylH-aminoben2oic acid ester of 2-hydroxy-4-(2- 
hydroxyethoxy)benzophenone, or the N,l^dK2-ethylhexyl)-4-aminoben2oic acid ester of 4-(2-hydrox- 
yethoxy)dibenzoylmethane, and mixtures thereof. 



TO 

EXAMPLE III 



A suntan cream Is prepared by combining the following components utilizing conventional mixing 
is techniques. 

Component Percent by Weight 

of Composition 

Mineral Oil 20 - 00 
Octyl Palmltate 10 - 00 
Clyceryl isostearate 

Octyl Methoxycinnamate 7 » 50 
Oxybenzone 

Polyethylene (AC-617-A,AC-6-A available 2,00 
from Allied Chemical) 
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Alkyl parabens 


0.30 




Glycerin 


2.00 


35 


Sorbohydroxamic Acid 


2.00 




Sodium Hydroxide 


0.05 




Ibuprofen 


1.00 


40 


Water (purified) 


q.s. 



This cream Is useful for topical application to Inhibit damage caused by acute or chronic UV exposure. 
Use of an amount of cream sufficient to deposit about 0.5 mg/cm a of sorbohydroxamate, about 0.5 mg/cm a 
45 of the sunscreening 'agents, and about 0.1 mg/cm 2 of Ibuprofen to the skin immediately following UV 
exposure is appropriate. Substantially similar results are obtained if the cream Is applied to the skin up to 4 
hours prior to UV exposure or up to 30 minutes following UV exposure.' 

Substantially similar results are obtained if the octyl methoxy cinnamate and the oxybenzone are 
replaced, in whole or in part with 2 ethylhexyl p-methoxycinnamate, butyl methoxydibenzoylmethane. 2- 
so hydroxy-4-methoxybenzophenone, and mixtures thereof. 

Substantially similar results are obtained if the ibuprofen Is replaced, in whole or in part, with 
hydrocortfson, acetate naproxen, flufenamic acid, mefenamic acid, mectofenamlc acid, plroxicam, felbinac, 
4.(4 -pentyn-3'-one)-2,6-dl-t-butylphenol, 4^s'*exynoyl)-2,WI4*utylphenol, 4-{SH->3^ethy>-5 -he 
xynoy«,6-dI-t-butylphenol," 4KRH^>^'^%^5'-hexynoyl-2,6<ll-t-butylph nol, 4-{3 ,3 -dimethox- 
56 ypropionyl>2,Wi-t-butylphenol, Manjistha, Guggal, and mixtures thereof. 

EXAMPLE IV 
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A suntan stick is prepared by combining the following components utilizing conventional mixing 
techniques. 



10 



15 



Component 

Candelilla Wax 
Ozokerite Wax 
Petrolatum 
Lanolin 
Mineral Oil 



Percent by Weight 
of Composition 

19.12 

19.25 

19,25 

15.00 

14.85 
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Octyl Dimethyl PABA 
Benzophenone-3 

BHA (preservative: butylated hydroxy 

anisole) 
Propylparaben 
Sorbohydroxamic Acid 
Sodium Hydroxide 
Flavor 



7.00 
3.00 
0.05 

0.10 
5.00 
0.13 
q.s. 



This stick Is useful for topical application, for example to the lips, to inhibit damage caused by acute or 
chronic UV exposure. Use of an amount of stick sufficient to deposit about 1,0 mg/em 2 of sorbohydrox- 
amate, and about 0.5 mg/cm 2 of the sunscreenlng agents to the lips Immediately prior to UV exposure is 
appropriate. Substantially similar results are obtained If the stick is applied up to 4 hours prior to UV 
exposure or up to 30 minutes after UV exposure. 

Substantially similar results are obtained if the octyl dimethyl PABA and the benzophenone-3 are 
replaced, in whole or in part, with 2-ethylhexyl p-methoxycinnamaie, butylmethoxydlbenzoylmethane, 2- 
hydroxy-4-methoxybenzophenone, and mixtures thereof. 



EXAMPLE V 



45 ■ A low SPF suntan cream is prepared by combining the following components utilizing conventional 
mixing techniques. 
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Component Percant by Weight 

of Composition 

Tatrasodlum EDTA 0.05 

5 Alkylparabena 0.30 

Carbopol (polyacrylic acid polymer* 0.20 
commercially available from 
10 B. F. Goodrich Chemical) 

Glycerin 2.00 

Laureth-23 (polyethylene glycol ether of 3.00 
lauryl alcohol) 

Sorbitan Stearate 1 .50 

Octyl Dimethyl PABA 3.00 

Dlmethicone 2.00 



75 
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Stearyl Alcohol 6.00 

Triethanolamlne 0 . 20 

Sdrbohydroxamic Acid 2.00 

Sodium Hydroxide 0.05 

Water (purified) q.s. 



This cream is useful for topical application to inhibit damage caused by acute or chronic UV exposure. 
Use of an amount of cream sufficient to deposit about 0.5 mg/cm 2 of sorbohydroxamate, and about 0.5 
mg/cm 2 of the sunscreening agents to the skin immediately prior to UV exposure Is appropriate. Substan- 
35 tially similar results are obtained if the cream is applied to the skin up to 4 hours prior to UV exposure or up 
to 30 minutes after UV exposure. 

Substantially similar results are obtained if the octyl dimethyl PABA is replaced, in whole or In part, with 
2-ethylhexyl p-methoxycinnamate, butyl methoxydiben2oylmethane f 2*hydroxy-4-methoxybenzophenone, 
and mixtures thereof. 



EXAMPLE VI 



45 A suntan aqueous face gel is prepared by combining the following components utilizing conventional 
mixing techniques. 
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Component Percent by Weight 

Of Composition 

Water (purified) 

Aloe 38 - 00 

Carbopol 1 « 00 

Glycerin 3.00 

Methylparaben 0^20 

Triethanolamine 0-90 

2-Phenyl-Benzimedoic Sulfonic Acid 2.00 

Octoxynol-13 (ethoxylated alkyl phenol 1.50 

(C 8 H 17 )(C 6 H 4 )(OCH 2 CH 2 ) n OH, n = av, val. 13) 

Sorbohydroxamic Acid 2.00 

Sodium Hydroxide °- 05 

Color and Fragrance ^• s * 



This aqueous gel is useful for application to the face to inhibit damage caused by acute or chronic UV 
exposure. Use of an amount of gel to deposit about 0.5 mg/cm 2 of sorbohydroxamate to the face 
25 immediately prior to UV exposure is appropriate. Substantially similar results are obtained if the gel is 
applied to the face up to 4 hours prior to UV exposure or up to 30 minutes after UV exposure. 



EXAMPLE VII 

30 ~~ 



A suntan gel is prepared by combining the following components utilizing conventional mixing 
techniques. 



3S 


Component 


Percent by Weight 






of Composition 




Ozokerite Wax 


9.95 


40 


Paraffin 


10.00 




Petrolatum 


10.00 




Isopropyl Myrlstate 


5.00 




Mineral Oil 


58.00 


46 


Octyl Dimethyl PABA 


2.50 




Propylparaben 


0.10 




BHA 


0.05 


so 


Sorbohydroxamic Acid 


2.00 




Sodium Hydroxide 


0.05 




Naproxen 


2.00 


56 


Fragrance and Color 


q.s. 



This suntan gel is useful for topical application to Inhibit damage caused by acute or chronic UV 
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exposure. Use of an amount of gel to deposit about 0.5 mg/cm 2 of sorbohydroxamate, about 0.5 mg/cm 2 of 
the sunscreening agent and about 0.1 mg/cm 2 of naproxen to the skin Immediately following UV exposure 
is appropriate. Substantially similar results are obtained if the gel is applied to the skin up to 30 minutes 
after UV exposure or up to 4 hours prior to UV exposure. 

Substantially similar results are obtained if the octyl dimethyl PABA is replaced, in whole or in part, with 
2-ethylhexyl p-methoxycinnamate. butylmethoxydibenzoylmethane, 2-hydiwy-4-methoxybenzophenone, 
and mixtures thereof. 

Substantially similar results are obtained if the naproxen Is replaced, In whole or In part, with 
hydrocortisone acetate, Ibuprofen, flufenamlc acid, mefenamlc acid, meclofenamic add, plroxicam, felbinac, 
4<4pentyn-3'-one)2 I 8-dl-t-butylphenol, 4-^5'-hexynoyl)-2,6-dl-t-butylphenol, 4^SH-h3'-methyl-5'-hexynoyl- 
2.6-di-t-butylphenol, +i$H + )-3'-methyl-5 -hexynoyl-2,6-dH-butylphenol, 4-{3',3 -dlmethoxy proplonyl)-2,8- 
di-t-butylphenol, Manjlstha, Guggai, and mixtures thereof. 

EXAMPLE VIII 



A suntan oil is prepared by combining the following components utilizing conventional mixing tech* 
niques. 

Component Percent by Weight 

of Composition 

Sesame Oil 5.0 

Cyclomethicone 20.0 

Isopropyl Myrtstate 5.0 

BHA 0.05 

Sorbitari Oleate 1.0 

Octyl Dimethyl PABA 1.5 

Propylparaben .0.7 

Sorbohydroxamlc Acid 2.00 

Sodium Hydroxide 0.05 

Mineral OH q.s. 



This suntan oil is useful for topical application to inhibit damage caused by acqte or chronic UV 
exposure. Use of an amount of oil sufficient to deposit about 0.5 mg/cm 2 of sorbohydraxamate, and about 
0.5 mg/cm 2 of the sunscreening agent to the skin immediately prior to UV exposure is appropriate. 
Substantially similar results are obtained if the oil is applied to the skin up to 4 hours prior to UV exposure 
or up to 30 minutes after UV exposure. 

Substantially similar results are obtained if the octyl dimethyl PABA is replaced, in whole or in part with 
2-ethylhexyl p-methoxycinnamate, butylmethoxydibenzoylmethane, 2-bydroxy-4-methoxybenzophenone, 
and mixtures thereof. 



EXAMPLE IX 



A moisturizing oil-ln-water-in-silicdne sunscreen emulsion lotion is formed from the following ingre- 
dients. 
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Ingredient 
Aqueous Phase : 
Purified Water 

Pantethlne, 80% aq. soln. (humectant) 



Percent by Weight 
of Composition 



Methylpar*aben 

Carbomer viscosity control agent (commercially 
available in the Acri tamer series from R.l.T.A 
Corp. ) 

Glycerin 

Sodium alky I polyether sulfonate (anionic 

emulsifler) 
Sorbohydroxamic Acid 
Sodium Hydroxide 
Oil Phase : 
Heavy mineral oil 
Cholesterol 
Cetyl palmitate 

PEG-22/Dodecyl glycol copolymer 

Ethylparaben 

Propylparaben 

Neutral izer Base : 

Triethanolamine 

Color 6 Fragrance : 

FDsC Red No. 4 (1% aq, soln.) 

Odorant Oil 

Silicone Phase: 

Cyclomethlcone/Dlmethicone copolyol (90:10) 
Cyclomethlcone/ Dlmethiconol (13:87) 
Cyclomethicone 
Phenyl Oimethfcone 

Pareth-15-3 (polyethylene glycol ester of a 
mixed synthetic C^-C^ fatty alcohol, 
av=3 moles EO) 

Octyl Methoxycinnamate 

Benzophenone-3 

Naproxen 

C., Alcohols Benzoate 



2.50 
0.10 

2.00 
0.05 

1.75 
t.00 
0.20 
0.20 
0.10 
0.15 

0.10 

0.03 
0.30 

9.50 
5.00 
3.00 
1.00 
2.00 



7.00 
0.50 
2.00 
2.85 
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In a suitably sized vessel equipped with a suitable mechanical stirrer (Tekmar Model RW-20 stirring motor. 

manufactured by IKA-WERK, Germany), the water, pantethlne, methylparaben. glycerine, sulfonate emulst- 

fier and aortohydroxamic acid are heated to about 72-75 *C and mixed. The mixture is neutralized with 

sodium hydraride* Stirring is increased until a vortex forms In th aqueous solution. The thickener, 
s Carbomer, Is slowfy added to the vortex and allowed to mix until completely hydrated and th resultant g I 

solution is free of gelatinous particles and is uniform in composition. The temperature is maintained at about 

72-75 * C with constant agitation. 

The oil phase Ingredients are added to a separate suitably sized vessel and heated to about 80-65* C 

using slow mechanical stirring once the oil phase becomes molten. At this point the sunscreening agents 
10 and naproxen are mixed in. When molten, agitation is maintained to keep the oil phase uniform during 

heating. 

The heated oil phase Is then slowly added to the heated water phase with stirring to form the oiHn- 
water emulsion. After addition is complete, the mechanical stirring means Is slowed to avoid unnecessary 
aeration of the emulsion and mixing is continued for approximately fifteen minutes at 70-75 *C. The. 
15 emulsion is then cooled to about 60* C with moderate agitation. The base, triethanolamlne, Is then slowly 
added to neutralize the acidic Carbomer 940 and the emulsion (pH 6.5) is mixed at moderate speed until 
uniform. The homogeneous olHn-water emulsion is then cooled to about 45-50 *C and the colorant and 
odorant oil are added followed by cooling to room temperature (about 25* C) with continued moderate 
agitation. 

20 The four silicone fluids and other silicone phase Ingredients are mixed together In a separate vessel 
until a uniform silicone phase is attained. The oiHn-water emulsion is slowly added to the silicone phase 
with stirring until a homogeneous oiHn-wateHn-silicone double emulsion in lotion form is attained. 

This moisturizing lotion is useful for topical application to inhibit damage caused by acute or chronic UV 
exposure. Use of an amount of lotion sufficient to deposit abut 0.5 mg/cm 2 of sorbohydroxamate, about 0.5 

28 mg/cm a of sunscreening agents, and about 0.1 mg/cm 2 of naproxen to the skin Immediately following UV 
exposure is appropriate. Substantially similar results are obtained if the lotion is applied to the skin up to 30 
minutes after UV exposure or up to 4 hours prior to UV exposure. This lotion may also be applied several 
times daily, e.g. f 2 or 3 times daily, for extended periods of time, l.e., greater than one week, in amounts 
sufficient to deposit about 0.5 mg/cm 2 of sorbohydroxamate, about 0.5 mg/cm 2 of sunscreening agents, and 

30 about 0.1 mg/cm 2 of naproxen to the skin to inhibit damage caused by chronic UV exposure. 

Substantially similar results are obtained if the octyl methoxycinnamate and benzophenone-3, are 
replaced. In whole or in part, with 2-ethyihexyl p-methoxycinnamate, butylmethoxydibenzoyi methane, 2- 
hydroxy-4-methoxybenzophenone, and mixtures thereof. 

Substantially similar results are obtained if the naproxen is replaced, In whole or In part, with 

35 hydrocortisone acetate, ibuprofen, flufenamlc acid, mefenamic acid, mecfofenamic acid, piroxfcam, felbinac, 
4-{4-pentyn-3'-one)-2,6-dH-butylphenol, ^(S'-hexYnoyl^S-di-t-butylphenoJ, 4-<SH-)-3'-methyi-5'-he 
xynoyl-2,6-di-t-butylphenoir 4-(RH ♦ h3'^ethyi-5'-hexynoyl-2,6-dK-butylphenol, 4-<3,3'-dimethox- 
ypropionyl)-2,6-dl-t-butylphenol, Manjistha, Guggai. and mixtures thereof. 
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EXAMPLE X 



A skJn conditioning toilet bar is prepared from the following ingredients. 



45 



Component 



Percent by Weight 
of Composition 



50 



55 



Tallow /Coconut Soap (50/50) 
Water 

2-Hydroxypropylglyceryl Ether 
Sodium Coconut Glyceryl Ether Sulfonate 
Coconut Fatty Acid (CnFA) 
Sorbohydroxamic Acid 



61.61 
9,87 
4.00 
8.80 



5.00 



4.00 - 



30 



EP 0 313 302 A2 



3 qui urn nyaroxiuc 


0 13 


Perfume 


1 flf) 
1 • «4U 


NaCI 


1 04 


Ma 


w • JH 


Kfa EDTA 

ii(1||bU 1 r> 


V • MS* 


Tin 

T,0 2 




Jaguar C15 (quar hydroxy propyltrimonlum 


1.00 


chloride) 




Merquat 550 (poly quaternium-7) 


1.00 


Minors (Colorants, Preservatives, Fillers, etc.) 


' 1.55 



The above composition is prepared in the following manner. 



20 Crutching Step 

About 127.6 parts of a mix containing: 29.8% water, 52.7% 50/50 tallow/coconut (T/Cn) soap, 16.7% 
sodium coconut glyceryl ether sulfonate paste, 3.3% coconut free fatty acid (CnFA), 3.1% 2-hydroxypropyl- 
glyceryl ether, and 0.2% NaCI are heated to ca. 1 50-200 *F (65-94* C). About 10.0 parts of the hydrated 
25 polymer JAGUAR C-15 are mixed In. The sorbohydroxamlc acid is then added and mixed in. Finally the 
composition Is neutralized with the sodium hydroxide. 

Vacuum Drying Step 

30 — — — — — 

The crutcher mix is vacuum dried at ca. 50 mm Hg absolute pressure to reduce the moisture content of 
the mix to ca. 10% and to plod this soap into noodles. These noodles are passed through a milling step 
once. 

35 

Amalgamating Step 

The once-milled soap noodles are weighed and placed In a batch amalgamator. To about 99.1 parts 
noodles In the amalgamator are added: 0.20 part TiOa, 1.4 parts perfume, 0.15 part colorant solution, 0.15 
40 part of a solution which contains ca 40% EDTA. The combined Ingredients are mixed thoroughly. 



Milling Step 

Three-roll.soap mills are set up with ail rolls at 85-105' F (29-41 * C). The mixture from the amalgamator 
is passed through the mills several times to obtain a homogeneous mix. This is an Intimate mixing step. 



Plodding and Stamping Steps 

A conventional plodder is set up with the barrel temperature at about 90* F (32* C) and the nose 
temperature at about 110* F (43* C). The plodder used Is a dual stage twin screw plodder that allows for a 
vacuum of about 40 to 65 mm Hg between the two stages. The soap log extruded from the plodder is. 
typically round or oblong in cross-section, and Is cut Into individual plugs. These plugs are then stamped on 
a conventional soap stamping apparatus to yield the finished toilet soap bar. 

The use of this toilet bar for cleansing provides a useful means for deposition of sorbohydroxamate to 
the skin to inhibit damage caused by acute or chronic UV exposure. Use of the toilet bar such that about 
0.05 mg/cm 2 of sorbohydroxamate Is deposited on the skin Immediately prior to UV exposure is appro- 
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priate. Substantially similar results are obtained If the toilet bar is used up to 4 hours prior to UV exposure 
or up to 30 minutes after UV exposure. 



EXAMPLE XI 



A facial cleanser (lathering mousse composition) is prepared from the following Ingredients. 



10 



•T5 



20 



29 



30 



Emulsion Concentrate (A) 



1 



DRO Water 1 
2-Hydroxypropyglyceryl Ether 
Sodium Glyceryl Ether Sulfonate 

(90% Coconut/ 10 Tallow) -50% Active 
Sodium Lauroyl Sarcoslnate - 33% Active 
PEC 600 
Aloe Vera Gel 

Lexein LP170P (hydrolyzed animal protein) 
Stearic Acid 
Citric Acid 

Sorbohydroxamfc Acid 
Sodium Hydroxide 

Jaguar C14-S (guar hydroxypropyltrimonium 
chloride) 



Percent by Weight 
of Composition 

52.63 

15.00 

12.06 
6.66 
4.00 * 
1.00 
1.00 
1.00 
0.30 
5.00 
0.13 
0.25 
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Perfume 

FD6C Red Oye *4 
Lauryl Alcohol 
Alkyl Parabens 

Cermall 115 (Imidazolidinyl urea) 

Na.EOTA 
i H 

Water purified by double reverse osmosis 



0.20 
0.20 
0.20 
0.30 
0.10 
0.10 



A-46 Propeilant (Isobutane-Propane) (B) 



(6.4g in 100g concentrate) 

The composition is prepared in a single batch process. ORO water is brought to 71.1 *C and the Jaguar 
polymer is added with agitation. Maintaining agitation, the following ingredients are added sequentially: 
Sodium glycerol ether sulfonate, Sodium lauroyl sarcoslnate, lauryl alcohol, PEG-600, Parabens, EDTA, 
dy , 2-Hydroxypropylglyceryl ether, stearic acid, Aloe Vera Gel, citric add and sorbohydroxamic acid. The 
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mixture Is then cooled to 135-140* F and tfie following ingredients are added sequentially with stirring: 
Lexeln, Germall and perfume. The mixture Is neutralized' with sodium hydroxide. Th resulting mixture is 
cooled to room temperatur . 

Aluminum cans are then filled with th cooled emulsion concentrate. Aerosol activator assemblies are 
6 then crimped onto the cans to form a tight seal. Pressurized A-46 Propellent is then pumped into the cans 
in an amount sufficient to provide a composition consisting of 8% propellent and 94% mulsion cone ntrat 
in. each can. 

Upon activation of the aerosol assembly, the composition is dispensed under pressure in the form -of a 
creamy, foaming mousse which can be applied to the skin for cleansing and as a means for deposition of 
to sorbohydroxamate to the skin to inhibit damage caused by acute or chronic UV exposure. Use of amount of 
facial cleanser sufficient to deposit about 0.05 ma/cm 2 of sorbohydroxamate to the skin immediately prior to 
UV exposure is appropriate. Substantially similar results are obtained if the cleanser is used up to 4 hours 
prior to UV exposure or up to 30 minutes after UV exposure. 

16 

EXAMPLE XII 



A cream soap is prepared by combining the following ingredients as described below. 



Component Percent by Weight 

of Composition 

Sodium Lauroyl Glutamate 

* (Acylglutamate LS-11 ) (28) 22.00 
Sodium Hydrogenated Tallow Glutamate and 

Cocoyt Glutamate (Acylglutamate CS-11) (28) 3.00 

30 Polyethylene Glycol 400 10.00 

Polyethylene Glycol (M.W. 6300) Monostearate 5.00 

Polyoxyethylene (20) Sorbitan Monostearate 3.00 

Sorbohydroxamic Acid . 3.00 

Sodium Hydroxide 0.08 

Tocopherol Sorbate 5.00 

Flufenamlc Acid 5.00 

*o 2-Ethylhexyl Methoxycinnamate 3.00 

Water 30.42 

Glycerin 10.00 

45 Fragrance and Preservative q.s. 



The sodium glutamate, sodium hydrogenated tallow glutamate and cocoyt glutamate, polyethylene 
glycol, polyethylene glycol monostearate, polyoxyethylene sorbitan monostearate. sorbohydroxamic acid, 
tocopherol sorbate, flufenamlc add, 2-ethylhexyl methoxydnnamate, and water are dissolved together with 
heating. The glycerin is added with agitation. The mixture is cooled to about 60 ' C and the fragrance and 
preservative are added. The mixture is neutralized with sodium hydroxide. The mixture is cooled to 35* C 
with agitation. 

The result is a cream soap the use of which for cleansing provides a useful means for deposition of 
sorbohydroxamate, tocopherol sorbate, flufenamlc acid, and 2-ethylhexyl methoxydnnamate to the skin to 
inhibit damage caused by acute or chronic UV exposure. Use of an amount of cream soap sufficient to 
deposit about 0.05 mg/cm 2 of sorbohydroxamate, about 0.05 mg/cm 2 of tocopherol sorbate, 0.05 mg/cm 2 of 
the sunscreening agent, and 0.01 mg/cm 2 of flufenamic add to the skin Immediately following UV exposure 
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is appropriate. Substantially similar results are obtained if the soap is used up to 30 minutes after UV 
exposure or up to 4 hours prior to UV exposure. 

Substantially similar results are obtained if th tocopherol sorbate is replaced, in whole or in part with 
ascorbic acid and its salts, propyl gallate, tocopherol, tocophert esters, butylated hydroxy benzoic acid and 
its salts, e^ydraxy-2,5,7,8-tetramethyl-chroman-2-carboxyiic acid, gallic acid and its aikyl esters, uric acid 
and rts salts and esters, sortie add and Its salts, amines, sulfhydryl compounds, dihydroxyfumaric acid and 
its salts, or mixtures thereof. 

Substantially similar results are obtained If the 2-*ethyihexyi methoxydnnamate Is replaced, in whole or 
in part with octyl methoxydnnamate, butyl methoxydlbenzoylmethane, 2-hydroxy-4-methoxyben*ophenone f 
and mixtures thereof. 

Substantially similar results are obtained if the ftufenamic add is replaced, in whole or in part with 
hydrocortisone acetate, ibuprofen, naproxen, mefenamic add, meclofenamic acid, idroxicam, telbinac, 4-(4- 
pentyn-3'-one)-2,8-dl-(-butylphenol, 4-<5 / -hexynoyl)-2,e-di-HDutylphenol, 4^Sty->*'-methyl-5'-hexynoyl-2.e- 
di-t-butylphenol, 4KRH + )-3'^ethyW'-hexynoyl-2,6^l-t-butylphenol f 4-(3',3'«dlmethoxypropionyl-2.e-di-t- 
butyiphend, Manjlstha, Quggal, and mixtures thereof. 

EXAMPLE XIII 

A shampoo composition Is made by combining the following components. 

Component Percent by Weight 

of Composition 

Ammonium Lauryl Sulfate 12.0 

Ammonium Xylene Sulfonate 2.2 

Ammonium Lagreth Sulfate *.0 

NaCI 0.5 

Sorbohydroxamic Acid 5.0 

Sodium Hydroxide 0.13 



Octyl Dimethyl PABA 7.0 
Water 67.97 
Perfume and Minor Ingredients 1.2 

The ammonium lauryl sulfate, ammonium laureth sulfate, and ammonium xylene sulfonate are first 
mixed. together The sorbohydroxamic acid and octyl dimethyl PABA and perfume and minor Ingredients 
are added and the 'resulting mixture is agitated in a Teckmar* Mill set at 70 for 2 minutes at 70* C. The 
mixture is neutralized with sodium hydroxide. 

The resulting shampoo composition is added to hair which has been wetted with water, worked through 
the hair then rinsed out This allows for deposition of sorbohydroxamate and octyl dimethyl PABA to the 
scalp to inhibit damage caused by scute or chronic UV exposure. Use of an amount of shampoo sufficient 
to deposit about 0.05 mg/cm 2 of sorbohydroxamate and 0.05 mg/cm 2 of sunscreenlng agent to the scalp 
immediately following UV expbsure is appropriate. Substantially similar results are obtained If the shampoo 
is used up to 4 hours prior to UV exposure or up to 30 minutes after UV exposure. 

Substantially similar results are obtained if the octyl dimethyl PABA Is replaced, In whole or In part, with 
2-ethylhexyi methoxydnnamate, butyl methoxydibenzoylmethane, 2*ydroxy-4-methaxybenzophenone, oc- 
tyl methoxydnnamate, and mixtures thereof. 
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Claims 

1. A composition useful for topical application, preferably in the form of a lotion, cream, gel, aerosol 
spray, cosmetic foundation or lipstick, characterized In that it comprises a safe and photoprotectlvely 
effective amount preferably from 1% to 20%. more preferably from 2% to 5%, of an agent selected from 
sorbohydroxamic acid and pharmaceuticaJly-acceptable salts thereof, and a safe and effective amount of a 
topical carrier. 

2. The composition of Claim 1 characterized In that the carrier comprises an emollient, preferably 
selected from hydrocarbon oils and waxes, silicone oils, triglyceride esters, acetoglyceride esters, ethox- 
ylated glycerides. alky! esters of fatty acids, aikenyl esters of fatty adds, fatty acids, fatty alcohols, fatty 
alcohol ethers, fatty acid esters of ethoxylated fatty alcohols, ether-esters, lanolin and its derivatives, 
polyhydric alcohols, polyether derivatives, polyhydric alcohol esters, wax esters, beeswax derivatives, 
vegetable waxes, phospholipids, sterols, amides, propoxylated glycerol derivatives having the formula: 

OH OH CH) 
CH t -CH-CH t -(OCH,-CH)n-OH , 

OH OH CH, 
CH r CH-CH r (0CH-CH,) n -0H , 

OH OH CH, CH, 

CH 2 -CH-CH a -0-CH,-CH-0-CH-CH t -0H , and 

OH OH CH, fH, 

CH,-CH.CH,-0-CH-CH r 0-CH,-CH-0H , 

wherein n » 1 or 2, and mixtures thereof. 

3. The composition of Claim 1 characterized in that the carrier comprises an oiWn-water-in-silicone fluid 
emulsion composition comprising; 

(a) from 15% to 90% by weight of the emulsion composition of a silicone fluid continuous phase 
consisting essentially of at least one liquid organopolysiloxane; 

(b) from 30% to 80% by weight of the emulsion composition of an aqueous discontinuous phase 
comprising an oil -in-water emulsion of a cosmetically-acceptable oily liquid non-particulate phase dispersed 
In an aqueous phase; and 

(c) from 0.5% to 5% by weight of the emulsion composition of an effective dispersing amount of 
(Simethicone copolyol for dispersing (b) in (a). 

4. The composition of Claim 1 characterized In that the carrier comprises from about 0.25% to about 
3% of an ethylene acrylic add copolymer having the formula 

(CH, - CH : ) X -(CH, - CH)y 

C • 0 

I 

OH 

wherein the ratio of x:y is from 1:9 to 1:24 and the molecular weight of the copolymer is from 3500 to 4500. 

5. The composition of Claim 1 useful for deanlng the skin, preferably In the form of a bar soap, liquid 
soap, paste or mousse, characterized in that the carrier comprises a cosmetically-acceptable surfactant, 
preferably from 5% to 80%. 

6. The composition of any of Claims 1-4 characterized In that It additionally comprises a safe and 
effective amount of a penetration enhancer. 
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7. The composition of any of Claim 1-4 characterized in that it additionally comprises a safe and. 
photoprotectively effective amount preferably 1% to 10%, of a sunscreening agent preferably selected 
from 2-ethylhaxyl p-methoxyclnnamate, butyl methoxydlbenzoylmethane, 2-hydroxy-4-methoxy-ben- 
zophenone, octyklfmethyl p-amlnobenzolc acid, the 4-N.N-(2-ethylhexyl)methylaminobenzolc acid ester of • 
2,4-dihydroxybenzophenone, the N ( N-di-(2-ethylhexyl)-4-aminobenzoic acid ester of 4-hydroxydlbenzoyl- 
methane, the 4-N,N-{2-ethylhexyl)methylaminobenzoic acid ester of 4-hydroxy-dl-benzoyimethane, the 4- 
N,N-(2-ethyihexyl)methyiaminobenzoic acid ester of 2-hydroxy-4-(2-hydroxyethoxy)benzophenone, the 4- 
N,N-(2-ethylhexyl)methylaminobenzoic add ester of 4-(2-hydroxyethoxy)dibenzoylmethane, the N-N-dl -<2- 
ethylhexylM-amlnobenzoic acid ester of 2-hydroxy-4-(2-hydroxyethoxy)benzophenone, the N,N-di(2-ethyl- 

' hexyl)-4*amino benzoic add ester of 4-<2-hydroxyethoxy)dlbenzoylmethane, and mixtures thereof. 

8. The composition of any of Claims 1-7 characterized in that it additionally comprises a safe and 
photoprotectively effective amount preferably from 1% to 20%, more preferably from 2% to 5%, of a 
radical scavenging compound selected from ascorbic add and its salts, tocopherol, tocopherol esters, 
butylated hydroxybenzoic adds and their salts, 6-hydroxy-2,5,7,8-tetramethylchromarh2-carboxylIc acid, 
gallic acid and its alkyl esters, uric acid and its salts and esters, sorbic add and its skits, the ascorbyl 
esters. of fatty adds, amines, sulfhydryl compounds, dihydroxy fumaric add and its salts and mixtures 
thereof, preferably tocopherol sorbate. 

9. The use of sorbohydroxamlc acid, or pharmaceuticaliy-acceptabie salts thereof, for the manufacture 
of a topical composition for Inhibiting the deleterious effects of ultraviolet light exposure to skin, which 
composition Is applied to the skin such that preferably from 0.01 mg/cm 2 to 1.0 mg/cm 2 , more preferably 
from 0.05 mg/cm 2 to 0.5 mg/cm 2 , of the sorbohydroxamlc acid or pharmaceuticaliy-acceptabie salts thereof, 
is applied to the skin, preferably up to 4 hours prior to exposure of the skin to ultraviolet light 

10. The use of Claim 9 characterized in that the composition additionally comprises a safe and 
photoprotectively effective amount of a sunscreening agent preferably selected from 2-ethylhexyi p- 
methoxydnnamate, butylmethoxydlbenzoylmethane, 2-hydroxy-4-methoxybenzophenone, octyldlmethyl p- 
aminobenzoic add, the 4-N,N-(2-ethylhexyl)methylaminobenzoic acid ester of 2,4-dihydroxybenzophenone, 
the N f N-dK2-ethylhexyl)-4-am!nobenzoic add ester of 4-hydroxydlbenzoyimethane, the 4-N,N-(2-ethyl- 
hexyOmethylamirtobenzdc add ester of 4-hydroxydibenzoylmethane, the 4-N,N-<2-ethylhexyl)- 
methylarninobenzoic acid ester of 2-hydroxy-4^2-hydroxyethoxy)benzophenone, the 4-N,N-<2-ethylhexyl)- 
methyiaminobenzoic acid ester of 4-<2-hydroxyethoxy)dibenzoyimethane. the N-N-dl-(2-ethylhexyl)-4-ami- 
nobenzoic add ester of 2-hydroxy-4-(2-hydroxyethoxy)benzophenone, the N,N-di-{2-ethylhexyl>-4-amino- 
benzoic add ester of 4-(2-hydroxyethoxy)dlbenzoylmethane and mixtures thereof, such that preferably from 
0.01 mg/cm 2 to 1.0 mg/cm 2 , more preferably from 0.05 mg/cm 2 to 0.5 mg/cm 2 of the sunscreening agent is 
applied to the skin. 
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Dos ription 
TECHNICAL FIELD 

5 This invention relates to topical compositions useful for protecting the skin from the harmful effects of 
ultraviolet irradiation, such as sunburn and sun-induced premature aging of the skin. 

BACKGROUND OF THE INVENTION 

10 Sunbathing is a popular activity worldwide. A suntan is associated with health, beauty, status and wealth. 
Many leisure-time activities, such as swimming, tennis, golf, and fishing, are done in the sun. Furthermore, 
many people are forced to be In the sun for long periods of time due to their occupation. 

However, the damaging effects of sunlight on skin are well documented. Contrary to what most people 
believe, it Is not necessary that one sunbathe to suffer the Hi-effects of excessive UV exposure. In fact a lot of 

15 damage can be done just by routine day-to-day activities in the sunlight Some scientists estimate that over 70 
percent of the damage the sun Inflicts on the average person's skin over a lifetime Is the result of simply being 
outdoors or even sitting by a window. 

The major short term hazard of prolonged exposure to sunlight is erythema (i.e., sunburn). The 290 to 320 
nanometer wavelength ultraviolet radiation range, designated as the "UVB" wavelength range, tends to be the 

20 primary cause of erythema. The 320 to 400 nanometer wavelength ultraviolet radiation range, designated as 
the "UVA" wavelength range, also produces erythema. 

In addition to the short term hazard of erythema, there are also long term hazards associated with UV radi- 
ation exposure. One of these long-term hazards is malignant changes in the skin surface. Numerous 
epidemiologic studies demonstrate a strong relationship between sunlight exposure and human skin cancer. 

25 Another long term hazard of ultraviolet radiation is premature aging of the skin. This condition Is characterized 
by wrinkling and yellowing of the skin, along with other physical changes such as cracking, telangiectasis 
(spider vessels), solar keratoses (growths), ecchymoses (subcutaneous hemorrhagic lesions), and loss of elas- 
ticity (sagging). The adverse effects associated with exposure to UVA and UVB wavelength radiation are more 
fully discussed In DeSimone, "Sunscreen and Suntan Products", Handbook of Nonprescription Drugs, 7th Ed, 

30 Chapter 26, pp. 499-51 1 (American Pharmaceutical Association, Washington, D.C. ; 1 982) ; Grove and Forbes, 
"A Method for Evaluating the Photo-protection Action of Sunscreen Agents Against UV-A Radiation 0 , Inter- 
national Journal of Cosmetic Science, 4, pp. 15-24 (1982) ; and U.S. Patent 4,387,089, DePolo, issued June 
7, 1983 ; the disclosures of all of which are incorporated herein by reference. Hence, although the immediate 
effects of ultraviolet radiation may be cosmetically and socially gratifying, the long-term hazards are cumulative 

35 and potentially serious. 

The fact that these effects axe taken seriously by the general public is suggested by considering the sun 
protection products' market This market has grown considerably in recant years and many new products are 
introduced each year. What used to be looked upon as a seasonal business Is no longer. Sun protection com- 
pounds are now included in a diversity of personal care products, particularly cosmetio-type products which 

40 are worn on a daily basis. 

Obviously the most effective way to avoid excessive UV exposure Is to simply refrain from being out in the 
sun. This is not only an Impractical solution but an Impossible one for those who work out-of-doors. Furthermore, 
some effects of exposure to sunlight are beneficial. Vitamin D is synthesized In skin exposed to UV radiation. 
A deficiency of this vitamin In the body can cause rickets or osteomalacia. Also, recent research suggests that 

46 sunlight can alter physical processes in ways that could enhance one's feeling of wen-being. 

Sunscreenlng agents exist naturally in the skin. These include melanin, carotenoids, urocanic acid, proteins 
and lipids. These natural sunscreens do not afford complete protection however, and for persons with very light 
skin they afford Ifttie protection at all. 

Over the years, many means have been conceived of to mitigate the effects of UV exposure. In Middle 

so Eastern countries people shield their skin with long robes, kaffiyehs and veQs. This is not an acceptable solution 
for most people however. 

Sunblock agents are commercially available to protect the skin from UV radiation. These agents scatter or 
reflect ultraviolet radiation. Examples include titanium dioxide and zinc oxide. However, compositions contain- 
ing these agents are opaque, generally unattractive In color, and are viewed as unacceptable for usage on more 
55 than just the nos or tops of th ears. Furthermore, these agents are very susceptibl to rub-off or wear-off 
resulting in littl or no protection. 

Another type of agent available Is one which provides a "tan" without exposure to th sun. Such agents 
generally consist of a skin dye and in no way protect against harmful UV-lrradlation. These agents are applied 

2 
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to the skin wherever the appearanc of a tan is desired. On example is dihydroxyacetone, which provides 
color through a reaction with specific amino acids in the stratum corn urn. A drawback of this type of product 
is that it results In unev n coloration and a somewhat unnatural reddish-brown hue. 

Related to th s products ar artificial tanning compounds which are taken orally. One exampl Iscanth- 

5 axan th In. These compounds apparently work by coloring the fat ceils under the epidermal layer. Such products 
also result in uneven tanning and require continual maintenance doses. Again, these products provide no pro- 
tection against harmful irradiation. 

The most common agents for sun protection are sunscreens. These agents exert their effects through 
chemical means, Le,, they absorb ultraviolet radiation so that It cannot penetrate the skin. Sunscreens present 

10 the user with several problems. For example, they must be on the surface of the skin at the time of exposure 
to be effective. Sunscreens are preventative so one must anticipate being In the sun. To be most effective, 
sunscreens must be on the skin as a continuous uniform film. Delivering such a fflm to the surface of the skin 
is very difficult ; maintaining the fflm over time ts almost impossible. Sunscreens must remaln.on the surface 
of the skin during exposure. However, sunscreens are easOy rubbed off or washed off by sweating or swimming 

is and can also be lost by penetration into the skin. Sunscreening agents often cause irritation to the skin and 
eyes, primarily burning or stinging, respectively. Another problem with sunscreens is that the greater their effi- 
cacy, the more the tanning response is decreased. 

Methods have been suggested for improving the took of skin after the UvMnduced damage has occurred. 
Topical application of collagen as a moisturizing agent is one such method. Others involve injections of collagen 

20 or dimethyipolysiloxane. Yet another procedure entails the application of a chemical preparation to the skin to 
effect a "chemical peel". 

Alternatively, methods have been suggested for repairing skin after UV-lnduced damage has occurred. One 
such method involves application of retlnolc acid to the skin ae disclosed In US. Patent 4,603,146, KHgman, 
issued July 29, 1 986. None of these procedures have been proven to be fuRy effective and most involve exton- 

25 sive and costly treatment Clearly, it would be far better to prevent the damage induced by UV-lrradiation before 
ft occurs. A photo-protecting agent which protects against both short-term and long-term UV-damage to the 
skin whQe, at the same time, allows for tanning of the skin in a safe, convenient manner would be most ideal. 

Conjugated dienoic acids and their derivatives, in general, are known to be useful as quenchers for pro- 
tecting the skin from harmful effects of UV exposure. For example, the useof a number of compounds, including 

30 2,4-hexadien-1-ol, for controlling the chroniceffects of prolonged exposure to sunlight are disclosed in U.S. 
Patent 4,098,881 , Majetl, issued July 4, 1978. The use of sorbic acid or salts thereof in sunscreen formulations 
is also known. See e.g., U.S. Patent 4,264,581 , Kerkhof et al., issued Aprfl 28, 1981 . 

Tocopherol (Vitamin E) has been disclosed for use as a photo protector in topical compositions. See, e£., 
U.S. Patent 4,144,325, Voyt issued March 13, 1974. Tocopherol works to protect the skin from deleterious 

35 effects of UV-irradiation without interfering with the tanning response. However, cosmetic Industry experience 
suggests that tocopherol may have stability problems, specifically oxidation problems. One frequently used 
approach to address these problems involves the formulation of compositions including esters of tocopherol, 
these esters generally being more stable than tocopherol itself. U.S. Patent 4,248,861 , Schutt, issued February 
3, 1981, discloses the use of tocopherol acetate, tocopherol succinate, tocopherol propionate, and tocopherol 

40 oleate for preventing deleterious effects to skin of solar radiation. U.S. Patent 4,000,276, Hasunuma et al., 
issued December 28, 1976, discloses a cosmetic composition comprising tocopherol orotate. Tocopherol ben- 
zoate, p-aminobenzoate, and p-nitro-benzoate have been disclosed for use in sunscreen compositions in Euro- 
pean Patent Application 166,221, Tuominen, published January 2, 1986. The llnoleate, nlcotinate, and 
2-ethyihexanoate esters of tocopherol have been disclosed for use in cosmetic compositions in Japanese Laid- 

45 Open Application 61-143,331 , published December 14, 1 984. Increased formulational stability, as provided by 
most tocopherol esters, unfortunately comes at the cost of decreased photoprotection efficacy, Clearly, a pho- 
to-protecting agent which works as well as tocopherol but which is not subject to stability problems would be 
most desirable. 

The topical use of anti-inflammatory agents to alleviate erythema is known. Compositions containing 
50 steroidal arrtHriflammatories, non-steroidal anti-lnflammatories, as well as "natural* antWnflammatorles, such 
as an extract of the plant Aloe vera, have been disclosed for such use. See e.g., U.S. Patent 4, 185, 100, Rovee, 
issued January 22, 1980 (hydrocortisone, dexamethasone, naproxen, ketoprofen. ibuprofen); U.S. Patent 
4,338,293, Hollck, Issued July 5, 1982 (steroidal anti-inflammatories) ; Law, et al., Br. J. Pharmaa, 59(4), 591- 
597 (1977) (ibuprofen) ; Kaidbey, J. Invest Dermatology , 68, 153-156 (1976) (indomethadn) ; and Gruber. et 
55 al., Clinical Pharm. and Therapeut , 13(1), 109-1 13 (1971) (aspirin, fenoprof en). SrH^-tarm application of anti- 
inflammatory ag nts prior to UV exposure to prevent erythema, as well as application after UV exposure to les- 
sen UV-lnduced damage to skin has been taught 

It is an bj ctofth present Invention to provide a topical composfti n in a stable form, th use of which 
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wQI prevent both acuta (erythema) and chronic (photoaging) effects of xposure to the sun. 

It is also an object of the present Invention to provide a topical composition, a cleansing composition, and 
a method for preventing these deleterious effects of th sun without interfering with th tanning response. 

It Is further an object of the present tnvenu* n to provide a photoprotectfon composition which penetrates 
5 into the skin and which Is less susceptible to rub-off, wear-off or wash-off. 

It Is a still further object of the present invention to provide a photoprotection composition which can be 
applied to the skin In advance of UV exposure without significant loss of efficacy. 

SUMMARY OF THE INVENTION 

10 

The present Invention relates to a composition useful for topical application comprising a photoprotectively 
effective amount of sorbohydroxamic add or pharmaceutically-acceptable salts thereof, and a safe and effec- 
tive amount of a topical carrier. 

The present invention also relates to a composition useful for topical application comprising a photoproteo- 
15 tfvety effective amount of eorbohydraxamicBcId, or phannaceuticaily-acceptabie salts thereof, a photoprotec- 
tively effective amount of a sunscreenlng agent, and a safe and effective amount of a topical carrier. 

The present invention also relates to a composition useful for topical application comprising a photoprotec- 
tively effective amount of sorbohydroxamic acid, or pharrnaceuticeiiy-acceptable salts thereof, a photoprotec- 
tively effective amount of tocopherol sorbate, and a safe and effective amount of a topical carrier. 
20 The present Invention also relates to a composition useful for topical application comprising a photoprotec- 
tively effective amount of sorbohydroxamic add, or pharmaceutically-acceptable salts thereof, a photoprotec- 
tively effective amount of tocopherol sorbate, a photoprotectively effective amount of a sunscreenlng agent, 
and a safe and effective amount of a topical carrier. 

The present invention further relates to a method of inhibiting the deleterious effects of ultraviolet light 
25 exposure to skin comprising applying a safe and photoprotectively effective amount of sorfoohydroxamaic acid, 
or pharmaceutically-acceptable salts thereof, to the skin in conjunction with exposing the skin to ultraviolet light 

The present Invention also relates to a method of Inhibiting the deleterious effects of ultraviolet light expos- 
ure to skin comprising applying a safe and photoprotectively effective amount of sorbohydroxamic add, or phar- 
maceutically-acceptable salts thereof, and a photoprotectively effective amount of a sunscreenlng agent to the 
30 skin in conjunction with exposing the skin to ultraviolet light 

The present Invention also relates to a method of inhibiting the deleterious effects of ultraviolet light expos- 
ure to skin comprising applying a safe and photoprotectively effective amount of sorbohydroxamic add, or phar- 
maceutically-acceptable salts thereof, and a photoprotectively effective amount of tocopherol sorbate to the 
skin In conjunction with exposing the skin to uitravidet light 
35 The present invention also relates to a method of inhibiting the deleterious effects of ultraviolet light expos- 
ure to skin comprising applying a safe and photoprotectively effective amount of sorbohydroxamic add, or phar- 
maceutically-acceptable salts thereof, a photoprotectively effective amount of tocopherol sorbate, and a 
photoprotectively effective amount of a sunscreening egent to the skin In conjunction with exposing the skin to 
ultraviolet light 

40 

DETAILED DESCRIPTION OF THE INVENTION 
Active Agent 

45 The present invention relates to the topical use of compositions containing sorbohydroxamic add to prevent 
the deleterious effects of UV exposure. 

Sorbohydroxamic add or 2,4-hexadienamide, N-hydroxy, has the following formula : 



so 0 

M 

CH,-CH=CH-CH=CH-C-NH-OH 



55 Sorbohydroxamic add is synthesized as follows. Hydroxy! amine hydrochloride (252.8 gma) is dissolved 
in MeOH (1200 ml) by warming to 60°C. After coding this solution to room temperature, a solution of KOH (453.1 
gma) In MeOH (1 100 mis) Is slowly added with stirring while maintaining a temperature of less than 40°C. The 
solution deposfts a heavy predpftate of KCl which is removed by nitration before proceeding. The filtrate is then 
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stirred as ethyl sorbate (340 gms) is added and the mixture is stirred for 16 hours at room temperature. The 
pH is then carefully adjusted by the addition f6N HCLtopH 3.5. More KCL precipitates and Is fatered off. Th 
methartoiic/aqueous solution is then flash evaporated to a volume of 1.2 liters and placed In a refrigerator to 
crystallize. After 24 hours the solid crystals are collected by filtration, rinsed with distilled water (600 mis) and 
5 freeze dried at 24°C. the dry product Is then triturated in dlethytether (1 1 00 mis), the solid collected by filtration 
and air dried. After being ground up and passed through a 40 mesh sieve, the product weighs 205.9 gms and 
is a white solid. 

Sorbohydroxamic acid is commerdaUy available from Frinton Labs in Vineland, New Jersey. 

Also useful in the present invention are pharmaceutlcally-acceptable salts of sorbohydroxamic add. By 

10 "pharrnaceuticaily-acceptable salts", as used herein, Is meant that the salts provide the desired pbotoprotectfve 
benefit and are suitable for use in contact with the skin of humans without undue toxicity; irritation, allergic res- 
ponse, and the like, commensurate with a reasonable benefit/risk ratio. Specific suitable salts include the 
sodium, potassium, calcium, magnesium, ammonium, trie thanoi ammonium, diethanolammonlum, and mono- 
ethanolammonjum salts of sorbohydroxamic add. 

15 A safe and photoprotectivefy effective amount of sorbohydroxamic acid or the pharrnaceuticaily-acceptable 
salts thereof is used in the compositions of the present Invention. By "safe and photoprotectively effective" 
amount Is meant an amount sufficient to provide photoprotection when the composition is property applied, but 
not so much as to cause any side effects or adverse skin reactions ; generally from about 1% to about 20%, 
preferably from about 2% to about 10%, of the composition. 

20 It Is Important to note that sorbohydroxamic add is predominantly a non-sunscreen photo protecting agent 
A sunscreen works on the surface of the skin to absorb UV radiation so that the harmful rays never enter the 
skin. Sorbohydroxamic acid works in the skin, perhaps by its photochemical reaction quenching and chelating 
capabilities which prevent damaging reactions in the skin. Because sorbohydroxamic add penetrates the skin 
to work, rub-off, wear-off or wash-off of the active, which lessen efficacy for sunscreens considerably, are 

28 essentially irrelevant with the present invention. Furthermore, though critical with a sunscreen, ft is not neces- 
sary to keep an even coating of the active of the present invention on the skin for the entire exposure period. 
Sorbohydroxamic acid can be applied to the skin up to four hours or longer prior to UV exposure. Sorbohyd- 
roxamic add protects against both acute effects of UV exposure, e.g., sunburn, and chronic effects, of UV 
exposure, e.g., premature aging of the skin. 

30 

Carriers 

In addition to the active agent, sorbohydroxamic acid, the compositions of the present Invention contain a 
safe and effective amount of an acceptable carrier. The term "acceptable topical carrier" encompasses both 

35 phanmaceuticaJly-acceptable carriers end cosmeticaily-acceptabie carriers, and It encompasses substantially 
non-irritating compatible components (either, taken alone or in mixtures) which are suitable for delivering the 
active component to the skin. The term "compatible", as used herein, means that the components of the carrier 
must be capable of being commingled with sorbohydroxamic acid, and with each other, in a manner such that 
there Is no interaction which would substantially reduce the efficacy of the composition during use for protecting 

40 the skin from the effects of U V radiation. These carriers must, of course, be of sufficiently high purity and suf- 
ficiently low toxicity to render them suitable for chronic topical administration to the; skin of humans or lower 
animals. The term "safe and effective amount" of carrier means an amount sufficient to deliver the sorbohyd- 
roxamic acid to the skin but not so much as to cause any side effects or skin reactions, generally from about 
50% to about 99%, preferably from about 90% to about 98%, of the composition. 

48 Variations in formulation of these earners will result In a wide variety of products which fall within the scope 
of the present invention. These product types can be divided into two dasses : pharmaceutical/cosmetic 
compositions and deaning compositions. 

PharmaceuticaiyCosmetic Compositions 

60 

The pharmaceutical/cosmetic compositions of the present invention may be made into a wide variety of 
product types. These indude, for example, lotions, creams, beach oils, gels, sticks, sprays, ointments, pastas, 
mousses and cosmetics. These product types may comprise either of two basic types of carrier systems. I.e., 
solutions and emulsions. 

58 The pharmaceutical/cosmetic compositions of the present invention formulated as solutions typically 
Indude a pharmaceutical^ or cosmeticaily-acceptabie organic solvent The terms "pfmrmaceutically-accept- 
able organic solvent" and "cosmeticaily-acceptabie organic solvent" refer to an organic solvent which, in addi- 
tion to b ing capable of having dispersed or dissolved therein the sorbohydroxamic acid, also possesses 
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acceptabl safety (e.g. irritation and sensitization characteristics), as well as good aesthetic properties (e.g., 
does not fed greasy or tacky). Th most typical example of such a solv nt is water. Examples of other suitable 
organic solvents Include : propyien glycol, polyethylene glycol (200-600) polypropylene glycol (425-2025), 
glycerol, 1,2,4-butanetrioJ. sorbitol esters, 1,2,6-hexanetriol, ethanol, isopropanot, butanedlol, and mixtures 
thereof. These solutions contain from about 1 % to about 20%, preferably from about 2% to about 10%, of sor- 
bohydroxamic acid, and from about 80% to about 99%, preferably from about 90% to about 98%. of an accept- 
able organic solvent 

If the pharmaceutical/cosmetic compositions of the present invention are formulated as an aerosol and 
applied to the skin as a spray-on, a propellent la added to a solution composition. Examples of propel lants useful 
herein include the chlorinated, fluorinated and crJoro-fluorinaied lower molecular weight hydrocarbons. Other 
propellants useful in the present Invention include lower molecular weight hydrocarbon mixtures (e.g., the mixt- 
ure of butane, (sobutane and propane known commercially as Propellant A48, made by Phillips Chemical Co., 
a subsidiary of Phillips Petroleum Company), ethers and heiohydrocarbons such as dimethyl ether or 
dichiorodifluoromethane alone or mixtures thereof with dichlorotetrafkjoroethane. Mixtures of hydrocarbon and 
halohydrocarbon propellants and nitrous oxide may also be used. Nitrogen and carbon dioxide can also be used 
as propellant gases. They are used at a level sufficient to expel the contents of the container. A more complete 
disclosure of propellants useful herein can be found In Sagarin, Cosmetics Science and Technology, 2nd Edi- 
tion, Vol. 2. pp. 443-465 (1972), Incorporated herein by reference. 

Alternatively, emollients may comprise the carrier system of the present invention formulated as a solution. 
An example of a composition formulated in this way would be a beach oO product Such compositions contain 
from about 1% to about 20% of sorbohydroxamic acid and from about 2% to about 50% of a pharmaceuti- 
cally/cosmeticeiry-ecceptable emollient 

As used herein, "emollients" refer to materials used for the prevention or relief of dryness, as well as for 
the protection of the skin. A wide variety of suitable emollients are known and may be used herein. Sagarin, 
Cosmetics, Science and Technology, 2nd Edition, Vol. 1, pp. 32-43 (1972), incorporated herein by reference, 
contains numerous examples of suitable materials. Examples of classes of useful emollients include the fol- 
lowing : 

1. Hydrocarbon ofls and waxes. Examples include mineral oH, petrolatum, paraffin, ceresin, ozokerite, 
microcrystalline wax, polyethylene, and perhydrosquaiene. 

2. Silicone oils, such as dimethyl polyslloxanes, methylphenyi polysiloxanes, water-soluble and aicohoi- 
soluble silicone glycol copolymers. 

3. Triglyceride esters, for example vegetable and animal fats and ofls. Examples Include castor oil, safflower 
ofl, cottonseed oil, com oO, olive oil, cod liver oO, almond oQ, avocado oO, palm oil, sesame on, and soybean 
oH. 

4. Acetoglyceride esters, such as acetylated monoglyceridee. 

5. Ethoxyiated glycerides, such as ethoxyiated glyceryl monostearate. 

6. Alkyl esters of fatty acids having 1 0 to 20 carbon atoms. Methyl, isopropyl, and butyl esters of fatty acids 
are particularly useful herein. Examples of other useful alkyi esters Include hexyl laurate, isohexyi laurate, 
isohexy! palmftate, isopropyl palmitate, decyl oleate, isodecyf oieate, hexadecyi stearate, decyi stearate, 
Isopropyl isostearate, diisopropyl adipate, dRsohexy! adipate, dihexytdecyl adipate, diisopropyi sebacate, 
lauryi lactate, myristyt lactate, and cetyi lactate. 

7. Alkenyl esters of fatty acids having 10 to 20 carbon atoms. Examples include deyl myristate, oleyi stear- 
ate, and oieyi oleate. 

8. Fatty adds having 10 to 20 carbon atoms. Suitable examples include pelargonic, lauric, myristic, palmitic, 
stearic iaostearic, rr/droxystearic, oleic, linoSeic, ricinoleic arachidic, behenlc, and eruclc acids. 

9. Fatty aJcohois having 10 to 20 carbon atoms. Lauryi, myristyl, cetyi, hexadecyi, stearyt. isostearyi, hyd- 
roxystearyf, oieyi, ricinoleyl, behenyi, and erucyl alcohols, as well ae 2-octyi dodecanol, are examples of 
satisfactory nitty aJcohois. 

10. Fatty alcohol ethers. Ethoxyiated fatty alcohols of 10 to 20 carbon atoms Include the lauryi, cetyi, stearyf, 
Isostearyi, oeiyi, and cholesterol alcohols having attached thereto from 1 to 50 ethylene oxide groups or 1 
to 50 propylene oxide groups. 

1 1. Ether-esters such as fatty acid esters of ethoxyiated fatty alcohols. 

12. Lanolin and derivatives. Lanolin, lanoiin oil, lanolin wax, lanolin alcohols, lanolin fatty adds, Isopropyl 
lanolate, ethoxyiated lanolin, ethoxyiated lanolin aJcohois, ethoxyiated cholesterol, propoxylated lanolin 
alcohols, acetylated lanolin, acetylated Ian lin alcohols, lanolin alcohols llndeate, lanoiin alcohols rid- 
ndeate, acetate of lanolin alcohols ricinoleate, acetate f ethoxyiated alcoh la-esters, hydrogendysie of 
lanolin, ethoxyiated hydrogenated lanoiin, ethoxyiated sorbitol landin, and liquid and semisolid lanolin 
absorption bases are Olustrativ of emollients derived from lanolin. 
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13. Polyhydric alcohols and poly ther derivatives. Propylene glycol, drpropylene glycol, polypropylene 
glycols 2000 and 4000, polyoxyethyl ne polyoxypropylen glycols, polyoxypropytene polyoxyethyi ne 
glycols, glycerol, sorbitol, ethoxylated sorbitol, hydroxypropyl sorbitol, polyethylene glycols 200-6000, 
methoxy polyethylen glycols 350, 550, 750, 2000 and 5000, polyethylene oxide] homo polymers (1 00,000- 

5 5,000,000), polyalkylene glycols and derivatives, hexyiene glycol (2-methyl-2 ( 4-pentanediol), 1 ,3-butylene 

glycol, 1,2,S-hexanetriol, ethohexadiol USP (2-ethyM ,3-hexanedlol), 0,5-0,3 vldnal glycol, and polyoxyp- 
ropylene derivatives of trtmethylolpropane are examples of this class of materials. 

14. Polyhydric alcohol esters. Ethylene glycol mono- and dMatty acid esters, diethyiene glycol mono* and 
di-fatty acid esters, polyethylene glycol (200-6000) mono- and dMatty acid esters, propylene glycol mono- 

10 and dMatty acid esters, polypropylene glycol 2000 monooieate, polypropylene glycol 2000 monostearate, 
ethoxylated propylene glycol monostearate, glyceryl mono- and dMatty add esters, polyglycerol poly-fatty 
add esters, ethoxylated glyceryl monostearate, 1 ,3-butylene glycd monostearate, 1 ,3-butylene glycol die- 
tearate, polyoxyethyiene pdyoi fatty add ester, sorbitan fatty add esters, and polyoxyethyiene sorbttan 
fatty add esters are satisfactory polyhydric alcohol esters for use herein. 

15 1 5. Wax esters such as beeswax, spermaceti, myristyl myristate, stearyi stearata. 

16. Beeswax derivatives, e.g. polyoxyethyiene sorbitol beeswax. These are reaction products of beeswax 
with ethoxylated sorbitol of varying ethylene oxide content forming a mixture of ether-esters. 

1 7. Vegetable waxes Induding camauba and candelllia waxes. 
16. Phospholipids, such as lecithin and derivatives. 

20 19. Sterols. Cholesterol and cholesterol fatty acid esters are examples thereof. 

20. Amides such as fatty acidamides, ethoxylated fatty add amides, solid fatty acid aikanoiamides. 
Particularly useful emollients which provide skin conditioning are glycerol, hexanetrld, butanetrioi, lactic 
acid and its salts, urea, pyrrolidone carboxylic acid and Its salts, amino acids, guankJine, diglycerol and trig- 
lycerd. Preferred skin conditioning agents are the propoxylated glycerol derivatives disdosed In U.S. Patent 
25 Application Serial No. 023,059, OrretaL, hied March 6, 1987. These agents preferably have a formula selected 
from : 

OH OH CH 3 
CH 2 -CH-CH 2 (OCH 2 -CH) n OH, 



OH OH CH 3 
CH 2 -OI-CH 2 (OCH-CH 2 ) n OH # 

OH CH 3 CH 3 

CH-CH 2 -0-CH 2 -CH-0-CH-C3H 2 OH , and 

OH CH 3 CH 3 

C^-CH 2 -0-(^-CH 2 -0-CH 2 -CH-OH, 

wherein n » 1 or 2, and mixtures thereof. Preferably any of the compositions of the present Invention comprise 

50 from about 1% to about 1 0% by weight of this propoxylated glycerol derivative. 

A lotion can be made from a solution carrier system. Lotions typically comprise from about 1% to about 
20%, preferably from about 2% to about 1 0%, sorbohydroxamic acid ; from about 1 % to about 20%, preferably 
from about 5% to about 10%, of an emollient ; and from about 50% to about 90%, preferably from about 60% 
to about 80%, water. Another type of product that may be formulated from a sdution carrier system is a cream. 

55 A cream of the present invention would comprise from about 1% to about 20%, preferably from about 2% to 
about 1 0%, sorbohydroxamic acid ; from about 5% to about 50%, preferably from about 1 0% to about 20%, of 
an emollient and from about 45% to about 85%, pref rably from about 50% to about 75%, water. 

Yet another type of product that may be formulated from a sdution carrier system Is an ointment An oint- 
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ment may comprise a simple base of anlmai r vegetabi o3s or semi-solid hydrocarbons (oleaginous). Oint- 
ments may also comprise absorption ointment bases which absorb water to form emulsions* Examples of such 
intment bases include anhydrous lanolin and hydrophfllc petrolatum. Emulsion ointment bases may be ol-ta- 
water or wateMn-olI emulsions. Ointment carriers may also be water solubt . Examples of such ointment car- 

5 riers Indude glycdethers, propylene glycols, potyoxyt stearates, and pdysorbates. An ointment may also 
comprise from about 2% to about 1 0% of an emollient plus from about 0.1 % to about 2% of a thickening agent 
Examples of suitable thickening agents include : cellulose derivatives (e.g., methyl cellulose and hydroxy pro- 
pyl methyl cellulose), synthetic high molecular weight polymers (e.g., carboxyvlnyi polymer and polyvinyl 
alcohol), plant hydrocolloids (e.g., karaya gum and tragacanth gum), clay thickeners (e.g., coDoidai magnesium 

10 aiiminum silicate and bentonite), and carboxyvinyi polymers (Carbopde& — sold by B. F. Goodrich Company, 
such polymers are described In detail in U.S. Patent 2,798,053, Brown, Issued July 2, 1975, In c orporated herein 
by reference). A more complete disclosure of thickening agents useful herein can be found in Sagarin, Cos- 
metics, Science and Technology, 2nd Edition, Vol. 1, pp. 72-73 (1972), incorporated herein by reference. 
If the carrier Is formulated as an emulsion, from about 1 % to about 1 0%, preferably from about 2% to about 

15 5%, of the carrier system comprises an emulsffier. Emuisffiers may be nonionic anionic or cationic. Suitable 
emulafiers are disclosed In, for example, U.S. Patent 3,755,560, issued August 28, 1973, Dickert et ai, ; U.S. 
Patent 4,421,789, issued December 20, 1983, Dixon et ai. ; and McCutcheon's Detergents and EmyJsjfjers, 
North American Edition, pages 317-324 (1986) ; the disclosures of which are incorporated herein by reference. 
Preferred emuisffiers are anionic or nonionic, although the other types may also be used 

20 Examples of useful nonionic emuisffiers include fatty alcohols having 1 0 to 20 carbon atoms, fatty alcohols 
having 10 to 20 carbon atoms condensed with 2 to 20 moles of ethylene oxide or propylene oxide, alky! phenols 
with 6 to 12 carbon atoms In the aikyi chain condensed with 2 to 20 moles of ethylene oxide, mono- and dWatty 
acid esters of ethylene glycol wherein the fatty acid moiety contains from 1 0 to 20 carbon atoms, fatty acid mono- 
glycerides wherein the fatty acid moiety contains from 10 to 20 carbon atoms, diethyiene glycol, polyethylene 

25 glycols of molecular weight 200 to 6000, propylene glycol of molecular weight 200 to 3000, sorbitol, sorbHan, 
pdyoxyethyiene sorbitol, poiyoxyethyiene aorbltan and hydrophillc wax esters. Examples of such emulsiflers 
include poiyoxyethyiene (8) stearate, myfistyi ethoxy (3) myristate. poiyoxyethyiene (100) monostearate, iaurte 
diethanolamide, stearic monoethandamide, hydrogenated vegetable glycerides, sodium stearoyi-2-lactyiate 
and calcium stearoyt-2-Jactyfate. 

30 Suitable anionic emulsiflers include the fatty acid soaps, e.g., sodium, potassium, and triethanolamine 
soaps, wherein the fatty acid moiety contains from 10 to 20 carbon atoms. Other suitable anionic emulsiners 
include the alkali metal, ammonium or substituted ammonium aikyi sulfates, aJkyi aryisulfbnates, and aikyi 
ethoxy ether sulfonates having 10 to 30 carbon atoms in the aikyi moiety. The aikyi ethoxy ether sulfonates 
contain from 1 to 50 ethylene oxide units. 

33 Cationic emuisffiers useful in the present invention include quaternary ammonium, morphdtnfum and pyri- 
dinium compounds. Examples of such emulsiflers Indude dfaiky! (C^-Cu) quaternary ammonium salts, cetyi 
trimethyl ammonium salts ; aikyi dimethyl benzyl ammonium salts, and cetyi pyridinium salts. 

Single emulsion skin care preparations, such as lotions and creams, of the oNn-water type and water-in-oa 
type are well-known in the cosmetic art and are useful In the present Invention. Multiphase emulsion compo- 

40 sitions, such as the water-in-o Wrvwater type, as disdosed in U.S. Patent No. 4,254,1 05, Fakuda et a!., issued 
March 3, 1981 , herein incorporated by reference, are also useful in the present invention. In general, such single 
or multiphase emulsions contain water, emdilents and emulsiners as essential ingredients. 

Triple emulsion carrier systems comprising an oQ-ln-water-ln-sQicone fluid emulsion composition as dis- 
dosed in U.S. Patent Application Serial No. 022,878, FIgueroa, et ai., filed March 6, 1987, herein incorporated 

46 by reference, are also useful In the present Invention. More particularly, such triple emulsion carrier systems 
comprise a) from about 15% to about 90% by weight (of the vehide) of a silicone fluid continuous phase con- 
sisting essentially of at least one liquid organopdysHoxane, b) from about 30% to about 80% by weight (of the 
vehide) of an aqueous discontinuous phase comprising an ofl-In-water emulsion of a cosmeticeJty-ecceptable 
oily liquid non-particutate phase dispersed In an aqueous phase and c) from about 0.5% to about 5% by weight 

so (of the vehide) of ah effective dispersing amount of dimethlcone copoJyoi for dispersing (b) In (a). 

Preferably said liquid organopdysfloxane consists of one or more voiatSe organopolysllaxanes selected 
from the group consisting of octamethytcydotetrasBoxane, decamethylcydopentasloxane, dodecamethyicyo- 
lohexasfloxane. cydomethicone, and hexamethyidisBoxane In a mixture with one or more non-vdatfle 
organopdysiloxanes selected from the group consisting of : dimethlcone copdyol, dimethyl pdysOoxane, dieth- 

68 ytpdysHoxane, mixed Ct-C, aikyi pdysOoxane, phenyl dimethlcone and a high mdecular weight dimethlcone 
having an average molecular weight of from about 200,000 to about 1,000,000, in a respective weight ratio of 
from about 5: 1 to about 25 : 1, and said oQy phase comprises heavy mineral oQ, chdesterd and cetyi palmitate 
In a respective weight ratio of about 10:5 : i 
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This triple emulsion carrier system can be combined with from about 1% to about 20%, preferably from 
about 2% to about 10%, sorbohydroxamic add to yield the pharmaceutical cosmetic composition of the present 
Invention. 

Another emulsion carrier system useful in the pharmaceutical/cosmetic compositions of the present inven- 

6 tionisa micro-emulsion carrier system. Such a system comprises from about 9% to about 1 5% equaJane ; from 
about 25% to about 40% silicone 08 ; from about 8% to about 20% of a fatty alcohol ; from about 1 5% to about 
30% of polyoxyethytene sorbrtan mono-fatty add (commercially available under the trade name Tweens) or 
other nonbnics ; and from about 7% to about 20% water. This carrier system is combined with from about 2% 
to about 10% sorbohydroxamic acid. 

10 Lotions and creams can be formulated as emissions as weH as solutions. Typically such lotions comprise 
from about 1% to about 20%, preferably from about 2% to about 1 0%, sorbohydroxamic acid ; from about 1% 
to about 20%, preferably from about 5% to about 1 0%, of an emollient ; from about 25% to about 75%, preferably 
from about 45% to about 95%, water ; and from about 1% to about 10%, preferably from about 2% to about 
5%, of an emulsifier. Such creams would typically comprise from about 1 % to about 20%, preferably from about 

is 2% to about 10%, sorbohydroxamic acid ; from about 1% to about 20%, preferably from about 5% to about 10% r 
of an emollient ; from about 20% to about 80%, preferably from about 30% to about 70%, water ; and from about 
1% to about 10%, preferably from about 2% to about 5%, of an emulsifier. 

If the pharmaceutical/cosmetic compositions of the present invention are formulated as a gel or a cosmetic 
stick, a suitable amount of a thickening agent as disdosed supra, is added to a cream or lotion formulation. 

20 The pharmaceutical/cosmetic compositions of the present Invention may also be formulated as makeup 
products such as foundations, or lipsticks. Foundations are solution or lotion-based with appropriate amounts 
of thickeners, pigments and fragrance. Lipsticks are composed essentially of an oB-wax base stiff enough to 
form a stick, with pigmentation dispersed therein. 

The topical pharmaceutical/cosmetic compositions of the present invention may contain, In addition to the 

25 aforementioned components, a wide variety of additional ofl-sduble materials and/or water-soluble materials 
conventionally used in topical compositions, at their art-established levels. 

Among the optional oil-soluble materials are nonvoiatie silicone fluids, such as polydimethyi siioxanes with 
viscosities ranging from about 10 to about 100,000 centistokes at 25°C. These siioxanes are useful to enhance 
skin fed and are available from Dow Coming Corporation as the Dow Coming 200 series. These optional oQ- 

30 soluble materials may comprise up to about 20% of the total composition, preferably up to about 1 0%. 

Various water-soluble materials may also be present In the compositions of this Invention. These indude 
humectants, such aa glycerol, sorbitol, propylene glycol, alkoxyiated glucose and hexanetriol, ethyl cellulose, 
polyvinyl alcohol, carboxymethyi cellulose, vegetable gums and days such as Veegum® (magnesium alumi- 
num silicate, R. T. Vanderbiit Inc.) ; proteins snd polypeptides ; preservatives such as the methyl, ethyl, propyl 

35 and butyl esters of hydroxybenzoic acid (Parabens — Mailinckrodt Chemical Corporation), EDTA, methyi- 
isothiazolinone and Imidazolidinyl ureas (Germali 115— Sutton Laboratories) ; and an alkaline agent such as 
sodium hydroxide or potassium hydroxide to neutralize, if desired, part of the fatty acids or thickener which may 
be present In addition, the topical compositions herein can contain conventional cosmetic adjuvants, such as 
dyes, ©pacifiers (e.g., titanium dioxide), pigments and perfumes. 

40 The pharmaceutical/cosmetic compositions of the present invention may also indude a safe and effective 
amount of a penetration enhandng agent By "safe and effective amount" is meant an amount sufficient to enh- 
ance penetration of sorbohydroxamic acid into the skin but not so much as to cause any side effects or skin 
reactions, generally from about 1 % to about 5% of the composition. Examples of useful penetration enhancers, 
among others, are disdosed in U.S. Patents 4,537.776, Cooper, issued August 27, 1985 ; 4.552.87Z Cooper 

45 et at. Issued November 12, 1985 ; 4,557,934, Cooper, issued December 10, 1985 ; 4,130,667, Smith, issued 
December 19, 1978 ; 3,989,816, Rhaadhyaksha, issued November 2, 1976 ; 4,017,641, DIGiulio, issued Apri 
12. 1977 ; and European Patent Application 0043738, Cooper et aL, published January 13. 1982. U.S. Patent 
4,537,776 teaches a penetration-enhancing vehide consisting essentially of a) N-(2-hydroxyethyi) pyrrolidone 
and b) a cell envelope disordering compound selected from methyl laurate, oleic add, deyl alcohol, monodetn, 

so myristyi alcohd, and mixtures thereof, wherein component (a) and (b) are present In a ratio of (a) : (b) of about 
1 : 5 to about 500 : 1 by weight U.S. Patent 4,557,934 teaches a pharmaceutical composition comprising the 
penetration enhancing agent 1 -dodecyiazacydoheptarv2-one, and a penetration enhancing dtol or cydoketo 
compound selected from the group consisting of: 1,2-propanedlol, 1,3-propanedlol, 1,2-butanediol, pyrroli- 
done ; 1-(2-hydroxyethyi>«zacydbpentBn-2-one, and mixtures thereof. U.S. Patent 4,130,667 describee a 

55 penetration enhancer comprising : 

(a) at least about 0.1% by weight of a sugar ester selected from sucrose monooctanoata, sucrose m no- 
decanoate, sucrose monolaurate, sucrose monomyrfstate, sucrose monopalmSate, sucrose monostear- 
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ate, sucrose monooieate, and sucrose did ate; and 
(b) at least about 0.1 % by weight of a phosphine oxide compound selected from octyf dimethyl phosphine 
oxide, nonyl dimethyl phosphin oxkJ , decyi dimethyl phosphine oxide, undecyl dimethyl phosphine 
oxide, dodecyi dimethyl phosphin oxide, 2-hydroxydecyl dimethyl phosphine oxide, 2-hydroxy undecyl 
dimethyl phosphine oxide, and 2-hydroxy dodecyi dimethyl phosphine oxide. 

Sulfoxides may be used in some executions in place of the phosphine oxide. 

Other conventional skin care product additives may also be included in the compositions of the present 
invention. For example, collagen, hyaluronic acid, elastin, hydrolysatee, primrose ofl, jojoba oO, epidermal 
growth factor, soybean saponins, mucopolysaccharides, and mixtures thereof may be used. 

Various vtemlns may also be included in the compositions of the present invention. For example, Vitamin 
A and derivatives thereof. Vitamin B* biotln, pantothenic acid. Vitamin D and mixtures thereof may be used. 

Cleaning Compositions 

The skin cleaning compositions of the present invention comprise, in addition to sorbohydroxamic acid, a 
cosmetlcaily-ecceptable surfactant The term "cosmetlcaily-ecceptable surfactant" refers to a surfactant which 
is not only an effective skin cleanser, but also can be used without undue toxicity, irritation, allergic response, 
and the like. Furthermore, the surfactant must be capable of being commingled with sorbohydroxamic add in 
a manner such that there is no interaction which would substantially reduce the efficacy of the composition for 
protecting the skin from the effects of UV radiation. 

The skin deanlng compositions of the present invention contain from about 1% to about 25%, preferably 
from about 5% to about 10%, sorbohydroxamic add and from about 1% to about 90%, preferably from about 
50% to about 85%, of a cosmetically-ecceptable surfactant 

The physical form of the skin deanslng compositions is not critical. The compositions can be, for example, 
formulated as toilet bars, liquids, pastes, or mousses. Toilet bars are most preferred since this is the form of 
deansing agent most commonly used to wash the skin. 

The surfactant component of the compositions of the present invention are selected from anionic nonionic, 
zwittertonic, amphoteric and amphdytic surfactants, as wdi as mixtures of these surfactants. Such surfactants 
are well-known to those skilled In the detergency art 

The most common type of anionic surfactants can be broadly described as the water-soluble salts, par- 
ticularly the alkali metal salts, of organic sulfuric reaction products having in the molecular structure an alkyi 
radical containing from about 8 to about 22 carbon atoms and a radical selected from the group consisting of 
sulfonic add and sulfuric add ester radicals. Important examples of these surfactants are the sodium, 
ammonium or potassium alkyl sulfates, especially those obtained by sulfating the higher alcohols produced by 
redudng the glycerides of tallow or coconut oil ; sodium or potassium alkyl benzene sulfonates in which the 
alkyl group contains from about 9 to about 15 carbon atoms, especially those of the types described in US. 
Patents 2,220,099 and 2,477.383, incorporated herein by reference ; sodium alkyl glyceryl ether sulfonates, 
especially those ethers of the higher alcohols derived from tallow and coconut oi ; sodium coconut ofl fatty acid 
monoglyceride sulfates and sulfonates ; sodium or potassium salts of sulfuric acid esters of the reaction product 
of one mde of a higher fatty alcohd (e.g., tallow or coconut oB alcohols) and about three mdes of ethylene 
oxide ; sodium or potassium salts of alkyl phenol ethylene oxide ether sulfates with about three moles of 
ethylene oxide ; sodium or potassium salts of alkyl phenol ethylene oxide ; sodium or potassium salts of alkyl 
phend ethylene oxide ether sulfates with about four units of ethylene oxide per molecule and In which the alkyi 
radicals contain about 9 carbon atoms ; the reaction product of fatty adds esterified with teethionlc add and 
neutralized with sodium hydroxide where, for example, the fatty adds are derived from coconut ofl ; sodium or 
potassium salts of fatty add amide of a methyl taurine in which the fatty adds, for example, are derived from 
coconut oB ; and others known in the art, such as those specifically set forth in U.S. Patents 2,486,921, 
2,486,922 and 2.396,278, incorporated herein by reference. 

An important type of useful anionic surfactants are soaps. Soaps which can be used as the surfactant In 
the present compositions indude alkali metal (e.g., sodium or potassium) soaps of fatty adds containing from 
about 8 to about 24, preferably from about 1 0 to about 20, carbon atoms. The fatty adds used In making the 
soaps can be obtained from natural sources such as, for instance, plant or animal-derived glycerides (e.g., palm 
oil, coconut ol, babassu ofl, soybean oO. castor ofl, tallow, whale oi, fish ol, grease, lard, and mixtures thereof). 
The fatty acids can also be synthetically prepared ( .g., by oxidation of petroleum stocks or by the Rscher- 
Tropsch process). 

Alkali metal soaps can be made by direct saponification of th fats and oils or by the neutralization of the 
free fatty acids which are prepared in a separate manufacturing process. Particularly useful are th sodium and 
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potassium salts of th mixtures of fatty adds derived from coconut W and tallow, I.e.; sodium and potassium 
tallow and coconut soaps. 

The term tallow" as used herein in conn ctlon with fatty acid mixtures refers to acids which typically have 
an approxknate carbon chain length distribution of 2.5% C 14 , 29% 23% C,* 2% palrnltolelc, 41.5% oleic 

5 and 3% llndelc acid (the first three fatty acids listed are saturated). Other mixtures with slmflar distributions, 
such as the fatty acids derived from various animal tallows and lard, are also included within the term tallow. 
The tallow can also be hardened (i.e., hydrogenated) to convert part or all of the unsaturated fatty acid moieties 
to saturated fatty acid moieties. 

The term "coconut oi" as used herein refers to fatty acid mixtures which typically have an approximate car- 

10 bon chain length distribution of about 8% C* 7% C, 0 . 48% d* 17% Cu, 9% C,* 2% Cm 7% oleic, and 2% 
llnolelc acid (the first six fatty acids listed being saturated). Other sources having similar carbon chain length 
distribution, such as palm kernel oil and babassu oil, are included with the term coconut ofl. 

Nonionic surfactants may be broadly defined as compounds produced by the condensation of alkyiene 
oxide groups (hydrophBic in nature) with an organic hydrophobic compound, which may be aliphatic or aJkyi 

15 aromatic In nature. The length of the hydrophOIc or polyoxyaikyiene radical which is condensed with any par- 
ticular hydrophobic group can be readily adjusted to yield a water-soluble compound having the desired degree 
of balance between hydrophOIc and hydrophobic elements. 

For example, a well-known class of nonionic surfactants is commercially available under the trade name 
"Pluronlc" marketed by the BASF Wyandotte Corporation. These compounds are formed by condensing 

20 ethylene oxide with a hydrophobic base formed by the condensation of propylene oxide with propylene glycol. 
The hydrophobic portion of the molecule which, of course, exhibits water-lnsolubDlty has a molecular weight 
of from about 1500 to about 1800. The addition of polyoxyethylene radicals to this hydrophobic portion tends 
to increase the water-solubility of the molecule as a whole and the liquid character of the products Is retained 
up to the point where poryoxyethyiene content is about 50% of the total weight of the condensation product 

25 Other suitable nonionic surfactants include, for example : 

(i) The polyethylene oxide condensates of alkyl phenols, e.g., the condensation products of alkyi phenola 
having an alkyl group containing from about 6 to about 12 carbon atoms h either a straight chain or bran- 
ched chain configuration, with ethylene oxide, the said ethylene oxide being present in amounts equal to 
from about 5 to about 25 moles of ethylene oxide per mole of alkyl phenoL The alkyl substituent In such 

30 compounds may be derived from polymerized propylene, diisobutylene, octane, and nonane, for example. 
Examples of compounds of this type include nonyl phenol condensed with about 9.5 moles of ethylene 
oxide per mole of phenol ; dodecyl phenol condensed with about 12 moles of ethylene oxide per mole of 
phenol ; dinonyl phenol condensed with about 1 5 moles of ethylene oxide per mole of phenol ; and diisooc- 
tyi phenol condensed with about 15 moles of ethylene oxide per mole of phenol. Commercially avaflable 

35 nonionic surfactants of this type include Igepal CO-630, marketed by the GAF Corporation ; and Triton X- 
45, X-114, X-100, and X-102, all marketed by the Rohm & Haas Company. 

(ii) Those derived from the condensation of ethylene oxide with the product resulting from the reaction of 
propylene oxide and ethylene diamlne-products which may be varied In composition depending upon the 
balance between the hydrophobic and hydrophilic elements which is desired. Examples are compounds 

40 containing from about 40% to about 80% polyoxyethylene by weight and having a molecular weight of from 
about 5,000 to about 1 1,000 resulting from the reaction of ethylene oxide groups with a hydrophobic base 
constituted of the reaction product of ethylene diamine and excess propylene oxide, said base having a 
molecular weight of the order of 2500 to 3000. Examples of this type of nonionic surfactant Include certain 
of the commercially available Tetronic compounds, marketed by Wyandotte Chemical Corporation. 

4$ (fii) The condensation product of aliphatic alcohols having from 8 to 18 carbon atoms, in either straight or 
branched chain configuration, with ethylene oxide, e.g., a coconut alcohol ethylene oxide condensate hav- 
ing from 10 to 30 moles of ethylene oxide per mole of coconut alcohol. Examples of commercially avafebJe 
nonionic surfactants of this type include Tergitol 15-S-9 (the condensation product of C ir Ci5 secondary 
alcohol with 9 moles ethylene oxide), marketed by Union Carbide Corporation ; Neodol 45-9 (the conden- 

50 sation product of Cu-ds linear alcohol with 9 moles of ethylene oxide), Neodol 45-7 (the condensation 
product of Cu-C ie linear alcohol with 7 moles of ethylene oxide), Neodol 45-4 (the condensation product 
of C ir d 5 linear alcohol with 4 moles of ethylene oxide), marketed by Shell Chemical Company, and Kyro 
EOB (the condensation product of C ir C 1s linear alcohol with 9 moles of ethylene oxide), marketed by TTie 
Procter & Gamble Company. 

55 (iv)Tr1aJkyi amine oxides and trialkyl phosphine xide wherein one alkyl group ranges from 1 0 to 1 8 carbon 
atoms and two alkyi groups range from 1 to 3 carbon atoms ; the alkyl groups can contain hydroxy sub- 
stltuents. Specific examples lnclud dodecyl (dV-2-hydroxyethyf)amlne oxide and tetradecyi dimethyl phos- 
phine oxide. 
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Zwlttorionlc surfactants comprise the betaine and betaine-like compounds wherein the molecule contains 
both basic and acidic groups which form an Inner salt giving the molecule both cationic and anionic hydrophflic 
groups over a broad range of pH values. 

Some common examples of these surfactants are described In U.S. Patents 2,082^75, 2,702,279 and 
2,555.082, Incorporated herein by reference. Suitable zwitterionlc surfactants have the formula 




wherein R 1 is an alkyi radical containing from about 8 to about 22 carbon atoms, R 2 and R 3 contain from about 
1 to about 3 carbon atoms, R* Is an alkyi ene chain containing from about 1 to about 4 carbon atoms, X is selected 
from the group consisting of hydrogen and a hydroxyl radical, Y is selected from the group consisting of carboxyi 
20 and sulfonyl radfcalaand wherein the sum of the R 1 , R 2 and R* radicals is from about 14 to about 28 carbon 
atoms. 

Amphoteric and ampholyte surfactants which can be either cationic or anionic depending upon the pH of 
the system are represented by detergents such as dodecyl-beta-alanine, N-alkyi taurines such as the one prep- 
ared by reacting dodceyiamine with sodium Isethionate according to the teaching of U.S. Patent Z658.07Z 

25 N-higher aikylaspartlc acids such as those produced according to the teaching of U.S. Patent 2,438,091 , and 
the products sold under the trade name •MiranoP and described in U.S. Patent 2,528,378, said patents being 
incorporated herein by reference. 

Additional surfactants useful in the present invention can be found in McCuteheon's Detergents and Emul- 
sffiere. North American Ed. pages 317-324 (1986), Incorporated herein by reference. 

30 The cleaning compositions of the present invention can optionally contain, at their art-established levels, 
materials which are conventionally used in skin cleansing compositions. 

Conventional antibacterial agents and sanitizes can be included in the skin cleansing compositions at 
levels of from about 0.5% to about 4%. Typical antibacterial sanitfzera which are suitable for use herein include 
3,4-di-and 3,4S5'-tr^bromosalicyianiIides ;4>4'^ichlcro^tn^uorom ; 3,4,4MrfcWorocaroanfc 

35 lide and mixtures of these materials. Use of these and related materials In akin cleansing compositions is des- 
cribed in more detail in Relier, et ai., U.S. Patent 3,256,200, Issued June 14, 1966, Incorporated herein by 
reference. 

Nonionlc emollients can be included as skin conditioning agents in the skin cleansing compositions of the 
present invention at levels up to about 10%. Such materials include for example, mineral oBs, paraffin wax hav- 
40 ing a melting point of from about 100°F to about 1 70°F, fatty sorbitan esters (see U.S. Patent 3,988,255, Seiden, 
issued October 26, 1976, incorporated by reference herein), lanolin and landin derivatives, esters such as iso* 
propyi mynstate and triglycerides such as coconut oil or hydrogenated taflow. 

Free fatty acid, such as coconut oil fatty acid, can be added to the compositions herein at levels up to about 
10% to improve the volume and quality (creaminess) of the lather produced by the compositions. 
45 Perfumes, dyes and pigments can also be Incorporated into the skin cleansing compositions of the inven- 
tion. Perfumes are preferably used at levels of from about 0.5% to 3%, and dyes and pigments are preferably 
used at levels of from about 0.001% to about 0.5%. 

A particularly preferred optional Ingredient is a cationic or nonionlc polymeric skin feel aid. Reduced skin 
irritation benefits of both types of polymers are set out in "Polymer JRfbr Skin Care' Bulletin, by Union Carbide, 
50 1971 , The cattonics are preferred over the nonionics, for use herein, because they provide better skin feel 
benefits. Examples of the catfonlc polymers and the nonionic polymers useful for this purpose are set out below. 

The amount of polymeric skin feel aid found useful in the present Invention is from about 0.5% to about 
5%, preferably from about 0. 1 % to about 2%, and more preferably from about 0.1 % to about 1 .0%, of the compo- 
sition. 

55 A particularly preferred skin feel aid is cationic (quatemized) guar gum, e.g.. Jaguar C-14-S, from Celanese 
Corp. 

Other types of high molecular weight polymeric skin feel agents useful herein include nonionic guar gums, 
Merquats 100 and 550, made by Merck & Co., Inc. ; UCARE polymer JR-400, made by Union Ceroid Corp. ; 
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Mirapot A15 made by Miranol Chemical Company, Inc. ; and Galactasol 811, made by HenkeJ, Inc. 

The nonionte polymers found to be useful as skin feel aids include the nontonfc polysaccharides, e.g., 
nonionio hydroxypropyi guar gums, sold by Celanese Water Soluble Polymers, a Division of CeJanese Corp. 
A preferred nonlonlc hydroxypropyi guar gum material is Jaguar® HP-60 having hydroxypropyi molar substitu- 
tion of about 0.6. Another class of useful nonionic skin feel aids include cellulosicnon ionic pdymers, e.g., hyd- 
roxyethylceilulose and carboxymethyiceilulose. 

In addition to the aforementioned components, optional humectants, thickening agents, preservatives, 
alkaline agents, the skin conditioning propoxylated glycerol derivatives, or cosmetic adjuvants may also be used 
In the skin cleansing compositions. 

Skin cleansing compositions formulated as toilet soap bars generally comprise from about 50% to about 
90% surfactant Moisture is generally present at levels of from about 5% to about 20%. Skin cleansing compo- 
sitions formulated as liquids generally comprise from about 10% to about 30% surfactant and from about 60% 
to about 90% water. Skin cleansing compositions formulated as pastes generally comprise from about 20% to 
about 60% surfactant and from about 30% to about 50% water. Pastes and liquids wHI also generally contain 
organic thickening agents such as natural gums and polymers. 

Examples of soap-based toilet bar compositions are found in U.S. Patent 3,567,749, Megson et al., issued 
April 27, 1971, incorporated herein by reference. Examples of synthetic-based toilet bars which can be used 
in preparing compositions of the present invention are found In U.S. Patent 2,987,464, Lundberg et al., issued 
June 6, 1961, incorporated by reference herein. Other examples of soap/synthetic-based tolet bars are found 
in U.S. Patent 3,070,547, Chaffee, issued December 25, 1962 and U.S. Patent 3,376,229, Haas et ai. f issued 
April 2, 1968, incorporated herein by reference. Examples of soap-based liquid cleansing compositions which 
can be used in preparing liquid compositions of the present invention are found in U.S. Patent 4,31 0,433, Stiros, 
issued January 12, 1982, incorporated herein by reference. Examples of synthetic-based liquid deansing 
compositions which can be usedtn preparing compositions of the present invention are found in U.S. Patents 
4,338,21 1 , Stiros, issued June 6, 1 982, incorporated herein by reference. Paste compositions can be made by 
appropriate reduction in the levels of water in the compositions of U.S. Patents 4,310,433 and 4,338,211. 

The skin deansing compositions of this invention can also be formulated into a pressurized aerosol mousse 
composition. The mousse composition contains from about 88% to about 97%, preferably from about 90% to 
about 96%, of a solution type of formulation (that has been concentrated), and from about 3% to about 12%, 
preferably from about 4% to about 10%, of a propeilant Preferred surfactants useful in these compositions are 
described in European Patent Application 0194097, Schmidt et al„ published September 10, 1986, Incorpo- 
rated herein by reference. A particularly preferred propeilant is a mixture of butane, isobutane, and propane, 
known commercially as Propeilant A48, made by Phillips Chemical Company, a subsidiary of Phfllips Petroleum 
Company. 

The skin deansing compositions of the present invention preferably also comprise a substantivity agent 
to prevent wash-off and to assure deposition of the sorbohydroxamic acid onto the skin. Suitable substantivity 
agents are guar gum and Polymer JR. 

Combination Actives 

Sunscreens 

Optimum protection against sun damage can be obtained by using a combination of the non-sunscreening 
photoprotection agent of the present invention together with sunscreens. The photoprotecting capability of sor- 
bohydroxamic add is primarily against UVB radiation. Thus, the combination of sorbohydroxamic add with a 
UVA sunscreen would be most desirable. Additional UVB protection may also be Induded in such compositions. 
The Induston of sunscreens In compositions of the present invention at low levels wifl not significantly reduce 
the tanning response of the user but will enhance immediate protection against acute UV damage. 

A wide variety of conventional sunscreenlng agents are suitable for use In combination with sorbohyd- 
roxamic add. Segarin, et ai., at Chapter VIII, pages 1 89 etseq., of Cosmetics Science and Technology, disdose 
numerous suitable agents. Specific suitable sunscreenlng agents indude, for example : pnAminobenzoic add, 
its salts and its derivatives (ethyl, Isobutyi, glyceryl esters ; p-dimethlyami no benzoic add) ; Anthranflates (i.e., 
o-aminobenzoatea ; methyl, menthyi, phenyl, benzyl, phenyiethyi, linalyl. terpinyl, and cydohexenyi esters) ; 
Salicylates (amyl, phenyl, benzyl, menthyi, glyceryl, and dipropyleneglycol esters) ; Clnnamic acid derivatives 
(menthyi and benzyl esters, a-phenyl dnnamonitrte ; butyl dnnamoyt pyruvate) ; Dihydroxydnnamlc add deri- 
vatives (umbeliiferone, methylumbelliferbne, methylaceto-umbeiliferone) ; Trihydroxy- Trihydroxycinnamic 
add derivatives (esculetin. methyiescuietin, daphnetin, and the glucosides, esculin and daphnln) ; Hydrocar- 
bons (dlphenylbutadiene, stilbene) ; Dibenzalacetone and benzaiacetophenon ; Naphthdaulfonatas (sodium 
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salts of 2-naphthoW, WlsuWbnlc and of 2-naphthcl-6, Wisulfonic acids) ; Dihydroxynaphthoic add and its 
salts ; o- and p-HydroxybiphenyldisuIfonates ; C umarin derivatives (7-hydroxy, 7-methyi, 3-phenyl) ; Dlazoles 
(2-acer^bromolndazole, phenyl benzoxazole, methyl naphthoxazote, various aryl benzothlazoles) ; Quinine 
salts (bisutfate, sulfate, chloride, oleate, and tannate) ; Quindine derivatives (8-rrydroxyqulndlne salts, 2- 
phenylquindlne) ; Hydroxy- or methoxy-substituted benzophenones r Uric and vilourlc adds ; Tannic add and 
its derivatives (e.g.. hexaethylether) ; (Butyl carbltyl) (6-propyl plperonyl) ether; Hydroqulnone ; 
Benzophenones (Oxy benzene, Sullsobenzone, Dioxybenzone, Benzoreaordnd, 2,2\4,4'-Tetrahyd- 
roxybenzophenone, Z2'-Dihydroxy-4,4'-dlmethoxybenzophenone f Octabenzone ; 4-lsopropyldlben- 
zoylmethane ; Butylmethoxydibenzoylmethane ; Etocrylene ; and 4-isopropyWi-berraoylmethane. 

Of these, 2-ethyihexyl p-methoxycinnamate, 4-4'-t-butyl methoxydibenzoylmethane, 2-hydroxy-4-me- 
thoxybenzophenone, octyl dimethyl p-aminobenzoic add, digailoyltrideatB, Z2-dihydroxy-4-methoxybenzo- 
phenone, ethyl 4^is(hydroxypropyl)]amlnobenzoat8, 2-«thyIhexyl 2<yano-3,3-diphenylacryiate, 2-ethylhexyl 
salicylate, glyceryl p-aminobenzoate, 3,3,5-trimethyicydohexyl salicylate, methyl anthranilate, p-dimethyiami- 
nobenzolc acid or amlnobenzoate, 2-ethylhexyl p-dimethylaminobenzoate, 2-pherryIbenzimkiazde-5^ifonic 
add 2-<p-dlmethylaminophenyl)-6-sulfonlc benzoxazolcadd and mixtures of these compounds, are particularly 
useful. 

Preferred sunscreens useful In the compositions of the present Invention are 2-ethylhexyl p-methoxydn- 
namate, butyl methoxydibenzoylmethane, 2-hydroxy-4-methoxybenzophenone, octyl dimethyl p-aminobenzoic 
add and mixtures thereof. 

A safe and photoprotectfvely effective amount of sunscreen may be used in the sorbohydroxamic add 
compositions of the present invention. By 'safe and photoprotectively effective" is meant an amount sufficient 
to provide photoprotectlon when the composition is applied but not so much as to cause any side effects or 
skin reactions. The sunscreening agent must also be compatible with the sorbohydroxamic add. By "compat- 
ible" is meant that the sunscreening agent must be capable of being commingled with sorbohydroxamic acid 
In a manner such that there Is no interaction which would substantially reduce the efficacy of the composition 
for photoprotectlon. Generally from about 1% to about 20%, preferably from about 2% to about 10%, of the 
composition may comprise a sunscreening agent Exad amounts will vary depending upon the sunscreen cho- 
sen and the desired Sun Protection Factor (SPF). 

SPF is a commonly used measure of photoprotectlon of a sunscreen against erythema. This number is 
derived from another parameter, the minimal erythema! dose (MED). MED Is defined as the "least exposure 
dose at a specified wavelength that will elicit a delayed erythema response." The MED indicates the amount 
of energy reaching the skin and the responsiveness of the skin to the radiation. The SPF of a particular photo- 
protector is obtained by dividing the MED of protected skin by the MED of unprotected skin. The higher the 
SPF, the more effective the agent in preventing sunburn. The SPF value tells how many times longer a person 
can stay in the sun with use of the sunscreen (compared to a person with unprotected skin) before that person 
will experience 1 MED. For example, utilizing a sunscreen with an SPF of 6 will allow an Individual to stay in 
the sun six times longer before receiving 1 MED. As the SPF value of a sunscreen increases, the less chance 
exists for development of tanning of the skin. CommercIaUy available sunscreening products have SPF values 
ranging from 2 to 34. 

Sorbohydroxamic add's photoprotecting capability against erythema can also be measured. Sorbohyd- 
roxamic add provides erythema reduction equivalent to an SPF-2 sunscreen. When an SPF-2 sunscreen agent 
is utilized with sorbohydroxamic acid for protection against sunburn, the combination provides protection equiv- 
alent to an SPF-4 sunscreen. 

it is much more difficult to measure the benefits achieved by the use of sorbohydroxamic acid against long- 
term effects of UV exposure, such as premature aging of the skin. One method for measuring photo-Induced 
wrinkling of skin Is disdosed In "An Animal Model of Sdar-Aged Skin : Histological, Physical, and Visible 
Changes in UV-lrradlatd Hairless Mouse Skin," Btesett et al„ Photochem. Photobtol. , 46 pp. 387-378 (1987). 

Also particularly useful In the present Invention are sunscreens such as those disdosed In SabatoDI ; U.S. 
Patent Application Serial No. 054,085 (filed June 2, 1987) and Sabateill et al., US. Patent Application Serial 
No 054,048 (fled June 2, 1987). The sun screening agents disdosed therein have, In a single molecule, two 
distinct chromophore moieties which exhibit different ultra-vldet radiation absorption spectra. One of the 
chromophore moieties absorbs predominantly in the UVB radiation range and the other absorbs strongly in the 
UVA radiation range. 

These sunscreening agents provide higher efficacy, broader UV absorption, lower skin penetration and 
longer lasting efficacy relative to conventional sunscreens. 

Preferred members of this dasa of sunscreening agents are 4-N,N-(2-ethylhexyl)methylarninobenzoIc acid 
ester of 2,4^ihydroxybenzophenone ; N,r«l(2^mylhexylH-arnlnoben2olc add ester with 4-hydroxydiben- 
zoyim thane ; 4-N,N-(2-«thylhexyi) methyiaminobenzoic add ester with 4-rrydroxyemoxydibenzoylmethane ; 
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4-N,N-(2-ethylhexyl)inethyiaminobertzolc acid ester of 2^droxy^-(2-hydroxyethoxy)benzophenone ; 4-N.N- 
(2^myihaxyi)methyiamlnobenzolc acid ester of 4^2-hydroxyethoxy)dibenzoylmethane ; N-N-dK2««thylhexyl)- 
4-amino benzoic acid ester of 2-hydroxy^24iydroxyethoxy)benzophenone; and 
N < N-dK2-«thylhexyl>4-aminoben2olc acid ester f 4^2-hydroxyethaxy)diberT2oylrnethane and mixtures 
thereof. 

The compositions of the present invention, with or without sunscreens may aiso be formulated as sham- 
poos, conditioners, mousses or other hair care products, it is known that UV radiation damages hair and the 
photoprotecting agents of the present invention may minimize such damage. Furthermore such formulations 
will provide a means for applying the photoprotecting agents of the present Invention onto the scalp, which is 
also susceptible to UV damage. Any compatible art-recognized hair care formulations can be used with sor- 
bohydroxamic acid added at a level of from about 1 % to about 5%. If desired, a sunscreen may also be Included 
at from about 1% to about 5%. 

An agent may also be added to any of the compositions of the present invention to improve the skin sub- 
stantivity of those compositions, particularly to enhance their resistance to being washed off by water, or rubbed 
off. A preferred agent which will provide this benefit is a copolymer of ethylene and acrylic add. Compositions 
comprising this copolymer are disclosed In U.S. Patent No. 4,663,157, Brock, issued May 5, 1987, which is 
incorporated herein by reference. The disclosed skin substantively agent comprises the polymeric form of two 
monomers, ethylene and aaylic acid, to yield the following : 

c = o 

I 

OH 

wherein the ratio of x : y is from about 1 ; 24 to about 1 : 9, and wherein the weight average molecular weight 
of the molecule is from about 3500 to about 4500, preferably from about 4000 to about 4300. These copolymers 
ana preferably Included in an oQ-tn-water emulsion sunscreen composition comprising : a) from about 1% to 
about 20% of sorbohydroxamic acid plus an optional oil-soluble sunscreen ; b) from about 0.25% to about 3% 
of the ethylene-aciyiic acid copolymer as described above ; c) from about 2% to about 10% of an emUsifier ; 
and d) from about 70% to about 90% of water wherein the ratio of photoprotecting agents to the copolymer is 
from about 12 : 1 to about 15:1. Sunscreening agents which are particularly useful in combination with these 
copolymer* are 2-ethyihexyi p-methoxycinnamate, butyl methoxydibenzoyl methane, 2-hydroxy-4-methoxy- 
benzophenone, octyWimethyl p-aminobenzoic acid and mixtures thereof. 

Anti-Inflammatory Agents 

In a preferred photoprotection composition of the present invention, an antWnflarnmatory agent Is included 
as an active along with sorbohydroxamic add. The inclusion of an anti-inflammatory agent enhances the photo- 
protection benefits of the compositions. The anti-inflammatory agent protects strongly In the UVA radiation 
range (though it also provides some UVB protection as well), while sorbohydroxamic acid protects strongly in 
the UVB radiation range. Thus the combination provides broad protection. The topical use of anti-inflammatory 
agents to reduce the effects of acute exposure, i.e., erythema, to UV radiation is known. However, it has now 
been discovered that the chronic use of antiinflammatories also greatly reduces photoaging of the skin resulting 
from chronic exposure to UV radiation. It has also been discovered that the combination of an anti-inflammatory 
agent and sorbohydroxamic acid provides greater photoprotection than is provided by each active alone. By 
greater photoprotection is meant both reduction of acute effects of UV exposure, e.g., erythema and reduction 
of chronic effects of UV exposure, e.g., premature wrinkling and sagging of the skin. 

A safe and photoprotectiveiy effective amount of an anti-inflammatory agent may be added to the compo- 
sitions of the present invention. By "safe and photoprotectiveiy effectively - amount is meant an amount sufficient 
to provide photoprotection when the composition is properly applied, but not so much ae to cause any side 
effects or adverse skin reactions ; generally from about 0.1% to about 10%, preferablyfrom aboutO.5% to about 
5%, of the composition. The exact amount of anti-inflammatory agent to be used In the compositions will depend 
on the particular anti-Inflammatory agent utilized since such agents vary widely in potency. 

Steroidal anti-inflammatory agents, Including but notlimited to, corticosteroids such as hydrocortison , hyd- 
roxyitrtamtinoJone, alpha-methyl dexamethasbne, dexamethasone-phosphato, bedomethason dlpropionate, 
dobetasol valerate, desonide, desoxymethasone, desoxycorticosterone acetate, dexamethasone, dtehlort- 
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8one, dfflorason dlacetate, diflucortolon valerate, fluadrenoione, fluclorolone acetonide, tludrocortison , 
fiumethasone pfvaJate, tluosinolone acetonide, fluocinonide, flucortine butyiester, fluocortolone, fluprednldene 
(fluprednylldene) acetate, flurandrenoion , haidnonide, hydrocortisone acetate, hydrocortison butyrate, 
methyiprednisolon , triamcinolone acetonide, cortisone, cortodoxone, flucetonld , fludrocortisone, dff- 

5 luorosone diacetate, fiuradrenolone acetonide, medrysone, amcinafel, amcinafide, betamethasone and the 
balance of its esters, chloroprednlsone, chlorprednisone acetate, docortelone, descinolone, dichlorlsone, dff- 
luprednate, fludoronide, flunisolide, fluoromethalone, fluperolone, fluprednisolone, hydrocortisone valerate, 
hydrocortisone cydopentylpropionate, hydrocortamate, meprednisone, paramethasone, prednisolone, pred- 
nisone, bedomethasone dipropionate, triamcinolone, and mixtures thereof may be used. The preferred 

10 steroidal anti-Inflammatory for use In the present invention is hydrocortisone. 

A second dass of antiinflammatory agents which is useful in the compositions of the present invention 
Indudee the non-steroidal anti-inflammatory agents. The variety of compounds encompassed by this group are 
well-known to those skilled in the art For detailed disclosure of the chemical structure, synthesis, side effects, 
eta, of non-steroidal anti-inflammatory agents, reference may be had to standard texts, induding AntHnflam- 

18 matory and Anti-Rheumatic Drugs, K. D. Rainsfbrd, Vol. Mil , CRC Press, Boca Raton, (1 985), and Anti-inflam- 
matory Agents, Chemistry and Pharmacology, 1, R. A. Scherrer, et al., Academic Press, New York (1974), 
incorporated herein by reference. 

Specific non-steroidal anti-Inflammatory agents useful in the composition of the present invention indude, 
but are not limited to : 

20 

1) the oxj'cams, such as piroxicam, isoxtcam, tenoxfcam, sudoxlcam, and CP- 14,304 ; 

2) the saiicylatee, such as aspirin, disaicid, benoryiate, trflisate, safapryn, solprin, diflunisai, and fendosal; 

3) the acetic add derivatives, such as diclofenac fendofenac, indomethadn, suiindac, tofmetin, isoxepac, 
turofenac, tfopinac, zidometaan, acematadn, fentiazac, zomepiract, didanac, oxepinac, and feibinac ; 

25 4) the fenamates, such as mefenamic, medofenamic, flufenamic, nrflumlc, and tolfenamic adds ; 

5) the propionic add derivatives, such as Ibuprofen, naproxen, benoxaprofen, flurbiprofen, ketoprofen, 
fenoprofen, fenbufen, indoprofen, pirprofen, carprofen, oxaprozin, pranoprofen, mlroprofen, tioxaprofen, 
suprofen, aiminoprofen, and tiaprofenfc ; and 

6) the pyrazoles, such as phenybutazone, oxyphenbutazone, feprazone, azapropazone, and 
30 trimethazone. 

Mixtures of these non-steroidal anti-inflammatory agents may also be employed, as well as the phar- 
maceutically-acceptable salts and esters of these agents. For example, etofenamate, a flufenamic acid deri- 
vative, is particularly useful for topical application. Of the nonsteroidal antiinflammatory agents, ibuprofen, 

35 naproxen, flufenamic acid, mefenamic add, medofenamic add, piroxicam and feibinac are preferred, and ibup- 
rofen, naproxen, and flufenamic add are most preferred. 

Another dass of anti-Inflammatory agents which are useful In the present invention are the anti-inflammat- 
ory agents disdosed in US. Patent Application Serial No. 879,863, Loomans et ai. ( filed June 27, 1986. This 
application disdoses a dass of non-steroidal anti-inflammatory compounds which comprise specfficaily-sub- 

40 stituted phenyl compounds, espedally substituted 2,6-dkert-butyi phenol derivatives. For example, com- 
pounds selected from 4-<4'-pentyn-3'-one)-2,6-dl-t-butyiphend ; 4-(5 f -hexynoyf)-2 l 6-df4-butylphenol ; 
4-{(SH->-3'-methyW-hexynoyi -2,6*Jk-butylphenol ; ^(RH+^3 / -methyl-6'-hexynoyl)-2,6^4-burylphend ; 
and i-^'^-dimethoxy propionyi)-2,6-d4-butylphenol are useful in the present Invention. 

Yet another dase of anti-inflammatory agents which are useful in the present Invention are those disdosed 

43 in U.S. Serial No. 051,446, Mueller, filed May 16, 1987. This application disdoses compounds and dias- 
tereomeric mixtures of specific 2-naphthyl-containlng ester compounds, espedally naproxen ester and nap- 
roxd ester compounds, having two or more chiral centers. For example, compounds selected from 
(S)-napraxsn-{S)-2-buty! ester, (S)-naproxen-(R)-2-buty(ester, (S)-naproxoKR)-2-methyl butyrate, (S)-nap- 
roxoHS)-2-mettryi butyrate, diasteromeric mixtures of (S)-naproxen-(S)-2-butyi ester and [S)-rraproxen-{R)-2- 

5a butyl ester, and diast erom eric mixtures of (S)-naproxoKR)-2-methyl butyrate and (S)-naproxoKS}-2-methyl 
butyrate are useful in the present invention. 

Finally, so-called "natural" anti-inflammatory agents are useful in the present Invention. For example, can- 
deliUa wax, alpha bisaboiol, aloe vera, Manjistha (extracted from plants In the genus Rubfa, particularly Rubia 
Cordifolia) , and Guggal (extracted from plants in the genus Commiphora, particularly Commiphora Mufajj) , may 

55 be used. 

An even more preferred composition of the pros nt invention comprises sorbohydraxamic acid, a sunso- 
reen, and an anti-Inflammatory agent together for photo protection. Such a composition comprises from about 
1% to about 10%, preferably from about 2% to about 5%, sorbohydroxamlc add, from about 1% to about 15%, 
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preferably from about 2% to about 1 0% of a sunscreen, and from about 0.2% to about 5%, preferably from about 
0.5% to about 2% of an anti-inflammatory agent This combination gives protection greater than that provided 
with each photoprotector aJone. By greater photoprotection is meant both reduction of acute effects of UV 
exposure, e.g., erythema, and reduction of chronicefTects of UV exposure, e.g., premature wrinkling and sag- 
5 gingof thesWn. 

The photoprotection compositions of the present invention may comprise, in addition to the sorbohyd- 
roxamic acid, a safe and photoprotectrvery effective amount of a radical scavenging compound. By "safe and 
photoprotecuveiy effective amount" is meant an amount sufficient to provide photoprotection when the compo- 
sition is property applied, but not so much as to cause any side effects or adverse skin reactions ; generally 

10 from about 1% to about 20%, preferably from about 2% to about 10%, of the composition. Examples of such 
radical scavenging compounds are ascorbic acid (Vitamin C) and its salts, propyl gallate, tocopherol (vitamin 
E), other tocopherol esters, butytated hydroxy benzoic acids and their salts, 6-hydroxy-2,5,7,8-tet- 
ramethytchromarh2-carboxylic acid (commercially ava&abie under the tradename Troiox®), gallic acid and its 
alley! esters, uric acid and its salts and aikyi esters, sorbic acid and its salts, amines (e.g., N,N-dlethyihyd- 

15 roxyiamine, aminoguanidine), suffhydryl compounds (e.g., glutathione) and dlhydraxyfumaric acid and its salts. 
Each of these compounds has photo protecting capabilities. However, the use of the radical scavenger 
tocopherol sorbate In the present invention in combination with the sorbohydraxamic acid is preferred. 

From about 1 % to about 5% of these radical scavenging compounds may be used in the present invention 
in combination with the levels of sorbohydroxamic acid taught herein. Exact amounts wfll vary depending on 

20 which particular compound is used as these compounds vary somewhat in potency. 

Method For Preventing Deleterious Effects Caused By UV Exposure 

The present invention further relates to a method for protecting the skin of humans and lower animals from 
25 the deleterious effects of UV radiation. Such protection by sorbohydroxamic acid extends not only to damage 
resulting from acute UV exposure, e.g. erythema, but also to damage resulting from chronic UV exposure, e.g. 
photoaglng. 

Such a method comprises applying to the skin of the human or lower animal a safe and photoprotectrvery 
effective amount of sorbohydroxamic add or a pharmaceutically-acceptable salt thereof as described supra. 

30 This may be accomplished by using a composition comprising sorborrydroxarric acid as described in the pre- 
sent application. The term "safe and photoprotecuveiy effective amount", as used herein, means an amount 
sufficient to substantially reduce the deleterious effects of UV-radiatlon to skin but not so much as to cause 
any side effects or adverse skin reactions. Typically a safe and photoprotectrvery effective amount is from about 
0.01 mg to about 1.0 mg, preferably from about 0.05 mg to about 0.5 mg, sorbohydroxamic acid per cm 2 skin. 

35 The sorbohydroxamic acid may be simply spread or sprayed onto the skin or may preferably be rubbed into 
the skin to enhance penetration. The sorbohydroxamic acid works best if applied prior to or concomitantly with 
UV exposure. It may also be applied Immediately after UV exposure however, unlike typical sunscreens, which 
must remain as a coating on the skin throughout UV exposure, the application of sorbohydroxamic add may 
be done up to four hours prior to exposure. This is because the active agent penetrates the skin to work and 

40 thus is not as susceptible to rub-off, wash-off or wear-off. For protection against acute damage from UV-radn 
ation, application of sorbohydroxamic add just prior to exposure is preferred. For protection against chronic 
damage from UV-radlaUon, application of sorbohydroxamic add several times daily ; generally from about 2 
times to about 5 times, preferably 2 times daily, is preferred. 

A preferred method of the present invention for preventing deleterious effects caused by U V exposure invol- 

45 ves applying both a safe and photoprotectiveiy effective amount of sorbohydroxamic acid and a safe and photo- 
protecuveiy effective amount of a sunscreen ing agent to the skin simultaneously. By simultaneous application 
Is meant applying the agents to the skin at the same s&us on the body at about the same time. Though this 
can be accomplished by applying one of these agents to the skin after application of the other, preferably a 
composition comprising both agents commingled is applied to the skin. By "safe and photoprotectiveiy effective 

so amount" of sunscreening agent is meant an amount sufficient to substantially reduce the deleterious effects of 
UV-radiation to skin but not so much as to cause any side effects or adverse skin reactions ; generally from 
about 0.01 mg to about 1.0 mg, preferably from about 0.05 mg to about 0.6 mg, of sunscreening agent per cm 2 
of skin. 

Preferably, the sunscreening agent used in the present method is selected from the group consisting of 
5$ 2-ethyihexyi p-methoxydnnamate ; butyl methoxydibenzoylmethane ; 2-rrydroxy-4-methoxybenzophenone ; 
octyidimethyi j>-ajnlno benzoic add ; the 4-N,N-(2-ethy1hexyi)methylaminobenzoic acid ester of 2,4-dlhyd- 
roxybenzoph none ; the N,N-dK2-ethyih xyl>4-amInobenzolc add ester of 4-hydroxydibenzoyim thane; the 
4-N,N-(2-ethy<hexyl) methylaminobenzoic add ester of 4~hydroxy dibenzoytmethane ; the 4-N,N-(2-ethyl- 

17 



EP 0 313 302 B1 



hexyljmethylamin benzol add ester of 2-hydroxy-4-<2-hydrQxyethoxy)benzoph non ; the 4-N.N-(2-ethy*- 
hexyQmetrrytaminobenzolc acid ester of 4K24iydroxyethoxy)diben2oylmethane ; th N44-dK2-ethyihexylH- 
amino benzoic acid ester of 2^ydroxy-4^-hydroxyethoxy)benzophenone ; the N,N-dK2-ethylhexyJH-amIno 
benzoic acid ester of 4-{2-hydroxy thoxy)dibenzoylmethan , and mixtures thereof. 

The sorbohydroxamic acid and sunscreening agentmay be simply spread over the skin, or rubbed Into the 
skin to enhance penetration of the sorbohydroxamic acid. The actives are applied in conjunction with UV expos- 
ure, Le. t prior to, concommltantly with or after UV exposure. For protection against acute damage from UV- 
radlation, application of the actives just prior to exposure is sufficient For protection against chronic damage 
from UV-radiation, application several times dairy, e.g., about 2 times dairy, is preferred 

Another method of the present invention for preventing deleterious effects caused by UV exposure Involves 
applying both a safe and photoprotectively effective amount of sorbohydroxamic acid and a safe and photop- 
rotecttvely effective amount of tocopherol sorbate to the skin simultaneously. By "simultaneously" Is meant 
application of the agents to the skin at the same situs on the body at about the same time. Though this can be 
accomplished by applying one of these agents to the skin after application of theother, preferably a composition 
comprising both agents commingled is applied to the skin. By "safe and photoprotectively effective amount" of 
tocopherol sorbate is meant an amount sufficient to substantially reduce the deleterious effects of UV radiation 
to skin but not so much as to cause any side effects or adverse skin reactions ; generally from about 0.01 mg 
to about 1.0 mg, preferably from about 0,05 mg to about 0.5 mg tocopherol sorbate per cm 2 skin. 

The sorbohydroxamic acid and tocopherol sorbate may be simply spread over the akin or may preferably 
be rubbed Into the sJdn to enhance penetration. The actives are applied In conjunction with UV exposure, Le., 
prior to concommitantiy with or after UV exposure. For protection agaJnst acute damage from UV-radiation, 
application of the actives just prior to exposure Is sufficient For protection against chronic damage from UV- 
radiation, application several times daily, e.g., from about 2 to about 5 times, preferably about 2 times dafly is 
recommended. 

Yet another method of the present Invention for preventing deleterious effects caused by UV exposure 
involves applying a safe and photoprotectively effective amount of sorbohydroxamic acid, a safe and photop- 
rotectively effective amount of tocopherol sorbate, and a safe and photoprotectively effective amount of a 
sunscreening agent to the skin simultaneously. By "simultaneously" is meant application of the agents to the 
skin at the same situs on the body at about the same time. Though this can be accomplished by applying each 
of these agents to the skin sequentially, preferably a composition comprising ail of the agents commingled is 
applied to the skin. By "safe and photoprotectively effective amounts of each agent is meant an amount sufficient 
to substantially reduce the deleterious effects of UV-radiation to skin but not much as to cause any side effects 
or adverse skin reactions ; generally from about 0.01 mg to about 1.0 mg, preferably from about 0.05 mg to 
about 0.5 mg sorbohydroxamic acid, from about 0.01 mg to about 1.0 mg, preferably from about 0.05 mg to 
about 0.5 mg tocopherol sorbate, and from about 0.01 mg to about 1 .0 mg, preferably from about 0.05 mg to 
about 0.5 mg sunscreening agent per cm 2 skin. 

These agents may simply be spread over the skin or may preferably be rubbed Into the skin to enhance 
penetration. The actives are applied in conjunction with UV exposure, Le., prior to, concommitantiy with or after 
UV exposure. For protection against acute UV-radiation, application of the actives just prior to exposure Is suf- 
ficient For protection against chronic damage from UV-radiation, application several times daily, e.g. f from 
about 2 times to about 5 times, preferably about 2 times is recommended. 

The use of anti-Inflammatory agents for Inhibiting adverse acute effects of UV exposure, e.g., erythema, 
is known. However, it has now been discovered that antiinflammatory agents may be used to Inhibit adverse 
chronic effects of UV exposure, e.g., premature wrinkling and sagging of the skin. Thus, the present Invenlon 
relates to a method for protecting the skin from chronic effects of UV exposure comprising chronic application 
to the skin of a safe and photoprotectively effective amount of an anti-Inflammatory agent The term "safe and 
photoprotectively effective amount" as used herein, means an amount sufficient to substantially reduce the 
deleterious effects of UV-radiation to the skin but not so much as to cause any side effects or adverse skin 
reactions. Typically a safe and photoprotectively effective amount is from about 0.005 mg to about 0.5 mg, pref- 
erably from about 0.01 mg to about 0.1 mg, anti-Inflammatory agent per cm* skin. By "chronic application" is 
meant application to the skin several times dally, generally from about 2 times to about 5 times, preferably 2 
times daily, for an extended period of time greater than sever days. Preferably this regimen of application is 
continued for as long as the user chronically exposes him or herseif to damaging UV radiation. This may com- 
prise application over a period of several days, months or longer. The antiinflammatory agent may be simply 
spread over the skin or may preferably be rubbed into the skin to enhance penetration. 

Preferably the arfr inflammatory agent used In the present method is selected from th group consisting 
of hydrocortisone, ibuprofen, naproxen, flufenamic acid, medofenarnlc acid, piroxicam, felblnac, 4-(4'-pentyn- 
3'-oneV2,MW-butyiphend. 4-{5'-hexynoyl)-2,6^k-butylphenol t 4-{(SH->^'-*nethyi^-hexynoyl>^,6-d4- 
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butyiphenol. 4^(R>-(*)^'^thyl^exynoyl)-2 > 6^4-buytylphenol, 4K3',3>dimethoxy proptonyi)-2,6-dM- 
butylphenoi, Manjlstha, Guggal, and mixtures thereof. 

A more preferred method of th present Invention for preventing deleterious effects caused by UV exposure 
Involves applying both a safe and photoprotectively effective amount of sorbohydroxami acid and safe and 

5 photoprotectiveJy effective amount of an anti-Inflammatory agent to the skin simultaneously. By "simul- 
taneously" is meant application of the agents to the skin at the same situs on the body at about the same time. 
Though this can be accomplished by applying one of these agents to the skin after application of the other, 
preferably a composition comprising both agents commingled is applied to the skin. By "safe and photoprotec- 
tively effective amount" of each agent Is meant an amount sufficient to substantially reduce the deleterious 

10 effects of UV-radlation to skin but not so much as to cause any side effects or adverse skin reactions ; generally 
from about 0.005 mg to about 0.5 mg, preferably from about 0.01 mg to about 0.1 mg t antHnflamrnatory agent 
per cm 2 skin, and from about 0.01 mg to about 1 .0 mg, preferably from about 0.05 mg to about 0.5 mg, sor- 
bohydroxamic acid per cm 2 skin. The sorbohydroxamic acid and anti-inflammatory agent may be simply spread 
over the skin or may preferably be rubbed Into the skin to enhance penetration. 

is Unlike with sorbohydroxamic acid alone, the combination of sorbohydroxamic acid plus anti-Inflammatory 
agent may be applied In conjunction with UV exposure, Le., before, during or after UV exposure. More speci- 
fically, the combination may be applied up to about 4 hours prior to UV exposure, up to about 30 minutes after 
UV exposure, or any timein between. This is because the antiinflammatory agent works to minimize adverse 
reactions in the skin even if applied after UV exposure. For protection against acute damage from UV-radlation, 

20 application of sorbohydroxamic add and the anti-inflammatory agent just prior to exposure, or up to 30 minutes 
following exposure, is sufficient For protection against chronic damage from UV-radlation, application of sor- 
bohydroxamic acid and the anti-inflammatory agent several times daBy, e.g., from about 2 times to about 5 
times, preferably 2 times daily is preferred. • 

Yet another method of the present invention for preventing deleterious effects caused by UV exposure 

25 involves applying a safe and photo protectively effective amount of sorbohydroxamic acid, a safe and photop- 
rotectiveJy effective amount of an anti-inflammatory agent and a safe and photo protectively effective amount 
of sunscreening agent to the skin simultaneously. By "simultaneously" is meant application of the agents to 
the skin at the same situs on the body at about the same time. Though this can be accomplished by applying 
the agents to the skin sequentially (one after the other), preferably a composition comprising ail three agents 

30 commingled is applied to the skin. By "safe and photoprotectively effective amount" of each agent Is meant an 
amount sufficient to subtantially reduce the deleterious effects of UV-radiation to skin but not so much as to 
cause any side effects or adverse skin reactions ; generally from about 0.01 mg to about 1.0 mg, preferably 
from about 0.05 mg to about 0.5 mg sorbohydroxamic acid per cm 2 skin, from about 0.005 mg to about 0.5 mg, 
preferably from about 0.01 mg to about 0.1 mg anti-inflammatory agent per cm 2 skin, and from about 0.01 mg 

35 to about 1.0 mg, preferably from about 0.05 mg to about 0.5 mg sunscreening agent per cm 2 skin. The sor- 
bohydroxamic acid, anti-Inflammatory agent, and sunscreening agent may be simply spread over the skin or 
may preferably be rubbed Into the skin to enhance penetration. The combination is applied In conjunction with 
UV exposure, i.e., prior to, concommitanfly with, or after UV exposure. More specifically, the combination may 
be applied up to about 4 hours prior to UV exposure, up to about 30 minutes after UV exposure, or any time 

40 in between. 

For protection against acute damage from UV-radiation, application of sorbohydroxamic add, the anti- 
Inflammatory agent, and the sunscreening agent just prior to UV exposure is sufficient For protection against 
chronic damage from UV-radiation, application of sorbohydroxamic acid, the anti-Inflammatory agent, and the 
sunscreening agent several times daBy, e.g„ from about 2 times to about 5 times, preferably 2 times daily is 
45 preferred* 

Yet snother method of the present Invention for preventing deleterious effects caused by UV exposure 
involves applying a safe and photoprotectiveJy effective amount of sorbohydroxamic acid, a safe and photop- 
rotectiveJy effective amount of tocopherol sorbate, a safe and photoprotectiveJy effective amount of a sunsc- 
reening agent, and a safe and photoprotecovely effective amount of an anti-Inflammatory agent to the skin 

50 simultaneously. By "simultaneously" is meant application of the agents to the skin at the same situs on the body 
. at about the same time. Though this can be accomplished by applying each of these agents to the skin sequen- 
tially, preferably a composition comprising aU of the agents commingled Is applied to the skin. By "safe and 
photoprotectively effective amount" of each agent is meant an amount sufficient to substantially reduce the 
deleterious effects of UV-radiation to skin, but not so much as to cause any aide effects or adverse skin reao- 

55 tf ns ; generally from about 0-01 mg to about 1 .0 mg, preferably from about 0.05 mg to about 0.5 mg sorbohyd- 
roxamic add, from about 0.01 mg to about 1 .0 mg, preferably from about 0.05 mg to about 0.5 mg tocopherol 
sorbate, from about 0.01 mg to about 1 .0 mg, preferably from about 0.05 mg to about 0.5 mg, of a sunscreening 
agent and from about 0.005 mg to about 0.5 mg, preferably from about 0.01 mg to about 0.1 mg of an anti- 
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Inflammatory agent per cm* akfn. 

These agents may simply be spread ov r th skin or may preferably be rubbed Into the skin to enhance 
penetration. The actives are applied In conjunction with UV exposure, L ^ prior to, concommrtantfywfth, or after 
UV exposure. For protect! n against acute UV-radlation, application of th actives just prior to xposure, or 
immediately after exposure is sufficient For protection against chronic damage from UV-radiation, application 
several times daily, e.g., from about 2 times to about 5 times, preferably about 2 times daily is recommended. 

The following examples further describe and demonstrate the preferred embodiments within the scope of 
the present Invention. 

SorbohydroxamJc add is active as a photo protection agent in both Its acid (neutral) and anionic forms. 
Therefore, the terms sorbohydroxamic acid and soibohydroxamate as used herein are meant to refer to the 
active in either form. 

All percentages and ratios herein are by weight, unless otherwise specified. 

EXAMPLE I 

A moisturizing lotion is prepared by combining the following components utilizing conventional mixing 
techniques. 
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Components Percent by Weight 

of Composition 

Water (purified) 70.89 

Carbomer viscosity control agents 0,23 

(commercially available in the Acritamer 
series from R.l.T.A. Corp.) 

Alkyl Parabens 0.90 

Glycerin 3,50 

Potassium Hydroxide 0.09 - 0.15 

Tetrasodlum ED TA 0.10 

Cetyl Alcohol 1,25 

Stearic Acid 0.75 

Glyceryl Stearate 0.63 

Polyoxyethylene Stearyl Alcohol (commercially 1.75 

available in the Brij series from IC1 

Americas, Inc.) 

Coco-Caprylate/caprate 2.00 

C 12 -C 15 Alcohol Senzoate (Finsolv TN - 2.00 

commercially available from Finetex, Inc.) 

Sorbohydroxamic Acid 2.00 

Sodium Hydroxide 0.05 

Octyl Methoxycinnamate 7.50 

Benzophenone-3 1 . 00 

Octyl Dimethyl PABA 1.00 

Dimethicone 0*30 

Imidazolidinyl Urea 0.10 

Ethylene Aery late Copolymer 3.80 

Tyrosine 9-10 



The sodium hydroxide is added to the final composition to neutralize the sortx>hydroxamic acid. Substan- 
tially similar results are obtained if the sorbohydroxamic add is neutralized with a potassium, caldum, mag- 
nesium, ammonium, trtethanoiammonium, diethanolammonium, or monoethanol ammonium base. 

This lotion may be topically applied to inhibit damage caused by acute or chronic UV exposure. Use of an 
amount of lotion sufficient to deposit about 0.5 mg/cm 2 of sorbohydroxamate, and about 0.5 mg/cm 2 of the 
sunscreening agents to the skin Immediately prior to UV exposure is appropriate. Substantially similar results 
are obtained if the lotion is applied to the skin up to 4 hours prior to UV exposure or up to 30 minutes after UV 
exposure. 

Substantially similar results are obtained if the octyl methoxycinnamate, benzophenone-3, and octyi- 
dimethyl PABA are replaced, In whole or in part, with 2-ethyihexyl p-methoxydnnamato, butylmethoxydiben- 
zoyimethane, 2-hydroxy-4-methoxybenzophenone, and mixtures thereof. 

EXAMPLE 11 

A skin lotion is prepared by combining th following components utilizing conventional mixing techniques. 
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10 



15 



25 



Component Percent by Weight 

Of Composition 

*-N,N-(2-Ethylhexyl)methylamino 10.00 
Benzoic Acid Ester of 4-(2-Hydroxyethoxy)- 
Dlbenzoyl Methane 

Water (purified) 45 ^9 

Dimethyl Isosorbtde 8 #00 

Dioctyl Maieate 8.00 
C 12-15 A,coho1 Benzoate (Finsolv TN-commercially 8.00 

available from Finetex, Inc.) 

Glycerin 3-50 

Ethylene Aery late Copolymer 3.30 

20 Sorbohydroxamlc Acid 2.00 

Sodium Hydroxide 0.05 

Tocopherol Sorbate 2.00 

Cetyl Alcohol 1 75 

Polyoxyethylene Stearyl Alcohol (commercially 1.75 
available In the Brij series from I CI 
Americas, Inc.) 

Stearic Acid U2 5 

Clyceryl Stearate 1 j 3 

A Iky I Parabens 0.90 

Titanium Dioxide 0.40 

Dimethicone 0.30 

Carbomer viscosity control agents (commercially 0.23 
available In the Acritamer series from R.l.T.A. 
Corp.) 

Imidazolidinyl Urea 0.10 

Potassium Hydroxide 0.15 

45 Tyrosine 0.10 

Tetrasodium EDTA 0.10 

This lotion la useful for topical application to inhibit damage caused by acute or chronic UV exposure. Use 
50 of an amount of lotion sufficient to deposit about 0.5 mg/cm 2 of sorbohydraxamate, about 0.5 mg/cm 2 of 
tocopherol sorbate and about 0.5 mg/cm 2 of the sunscreening agents to the skin immediately prior to UV expos- 
ure is appropriate. Substantially similar results are obtained if the lotion b applied to the skin up 4 hours prior 
to UV exposure or up to 30 minutes after UV exposure or up to 30 minutes after UV exposure. 

Substantia^ similar results are obtained if the tocopherol sorbate is replaced, in whole or in part, with ascor- 
55 bic add and its salts, propyl gallate, tocopherol, tocopherol esters, butyfated hydroxy benzoic add and its salts, 
6-hydroxy-2,5,7,8-tetramethyl add, gaili add and Its abcyl esters, uric add and its salts 

and esters, sortie acid and Its salts, amines, suffbydryl compounds, dihydroxyfumaric add and its salts, or mixt- 
ures thereof. 
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Substantially similar results are btained if the 4-N,N-(2-ethyf hexyi)methylamlnobenzo2e acid ester of 4-2- 
(hydroxyethaxy)dlbenzoyimethane is replaced, in whole or In part, with the 4-N,N-{2-«thyihexyl)m thyiaml- 
nobenzolc add ester of 2,4-dlhydroxybenz phenone, the N,NkJK2-ethyihexylH-amlnobenzoic add ester of 
4-hydraxydlbenzoy(m thane, the 4-N,N-(2-ethylhexyi)methytamin b nzoic add ester of 2-rrydroxy-4-<2-hyd- 
roxyethoxy)benzophenone, the 4-N,N-(2-ethythexy1)methylamlnobenzoic add ester of 4<2-hyd- 
roxyethoxy)dibenzoylmethane, the N4«K2-etr^hexytH^nobenzolc add ester of 
2-hydroxy^^4iydroxyethQxy)benzophenone f or the N^K2-etrry«hexyi>4-arninoben20ic add ester of 4-{2- 
hydroxyethoxy)dibenzoylmethane, and mixtures thereof. 

EXAMPLE HI 

A suntan cream is prepared by combining the following components utilizing conventional mixing techni- 
ques. 

Component Percent by Weight 

of Composition 

Mineral Oil 20.00 
Octyl Pa Imitate 10.00 



Glyceryl Isostearate 


4.00 


Octyl Methoxycinnamate 


7.50 


Oxybenzone 


3.00 


Polyethylene f AC-617-A.AC-6-A available 


2.00 


from Allied Chemical) 




Alkyl parabens 


0.30 


Glycerin 


2.00 


Sorbohydroxamic Add 


2.00 


Sodium Hydroxide 


0.05 


Ibuprofen 


1.00 


Water (purified) 


q.s. 



This cream is useful for topical application to inhibit damage caused by acute or chronic UV exposure. Use 
of an amount of cream sufftdent to deposit about 0.5 mg/cm 2 of sorbohydroxamate, about 0.5 mg/cm 2 of the 
sunscreening agents, and about 0.1 mg/cm 2 of ibuprofen to the skin Immediately following UV exposure is 
appropriate. Substantially similar results are obtained if the cream is applied to the skin up to 4 hours prior to 
UV exposure or up to 30 minutes following UV exposure. 

Substantially similar results are obtained if the octyl methoxy dnnamate and the oxybenzone are replaced, 
in whde or In part, with 2 ethylhexyi p-methaxycinnamate, butyl methoxydibenzoylmethane, 24iydroxy-4-me- 
thoxybenzophenone, and mixtures thereof. 

Substantially similar results are obtained If the ibuprofen Is replaced. In whole or In part with hydrocortison, 
acetate naproxen, fiufenamic add, mefenamic add, medofenamic add, piroxicam, feibinac, 4-<4'-pentyn-3'- 
oneKWHrbutylphenol, 4-{5'-hexynoyl>2,Wk-butyiphend, 4^SH-)^'^etrryW , ^exyiK)y|.2,Ml^bu^ 
phend, " 4KRH + ^3'^myl^exyTK)yl-2,Mk-butylphend, 
4^^3'^in\emoxypropionyl)-2,6^k-butyiphend l Manjlstha, Guggal, and mixtures thereof. 

EXAMPLE IV 

A suntan stick is prepared by combining the fdlo wing components utD tzlng.co nvention aJ mixing techniques. 
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Component 



Percent by Weight 
of Composition 



Can del ilia Wax 
Ozokerite Wax 
Petrolatum 
Lanolin 



19.12 
19.25 
19.25 
15.00 



Mineral Oil 



m.85 



Octyl Dimethyl PABA 
Benzophenone-3 

BHA (preservative: butylated hydroxy 



0.05 



7.00 



3.00 



anlsole) 
Propylparaben 
Sorbohydroxamic Acid 
Sodium Hydroxide 
Flavor 



q.s. 



5.00 
0.13 



0.10 



This stick is useful for topical application, for example to the Hps, to inhibit damage caused by acute or 
chronic UV exposure. Use of an amount of sock sufficient to deposit about 1.0 mg/cm 2 of sorbohydroxamate, 
and about 0.5 mg/cm 2 of the sunscreening agents to the Hps immediately prior to UV exposure is appropriate. 
Substantially similar results are obtained if the stick Is applied up to 4 hours prior to UV exposure or up to 30 
minutes after UV exposure. 

Substantially similar results are obtained If the octyl dimethyl PABA and the benzophenone-3 are replaced, 
In whole or In part with 2-ethythexyl p-methoxycinnamate, butytmethoxydibenzoylmethane, 2-hydroxy-4-me- 
thoxybenzophenone, and mixtures thereof. 



A low SPF suntan cream is prepared by combining the following components utilizing conventional mixing 
techniques. 



EXAMPLE V 
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Component 

Tctrasodium EOT A 
Alkylparabens 

Carbopol (polyacrylic acid polymer- 

commercially available from 

B. F. Coodrich Chemical) 
Glycerin 

Laureth-23 (polyethylene glycol ether of 

tauryl alcohol) 
Sorbitan Stearate 
Octyl Dimethyl PABA 
Dimethicone 

Stearyl Alcohol 
Triethanolamine 
Sorbohydroxamic Acid 
Sodium Hydroxide 
Water (purified) 



Percent by Weight 
of Composition 

0.05 

0.30 

0.20 



2.00 
3.00 

1.50 
3.00 
2.00 

6.00 
0.20 
2.00 
0.05 
q.s. 
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This cream is useful for topical application to inhibit damage caused by acute or chronic UV exposure. Use 
of an amount of cream sufficient to deposit about 0.5 mg/cm 2 of sorbohydroxamate, and about 0.5 mg/cm 2 of 
the sunscreening agents to the skin Immediately prior to UV exposure is appropriate. Substantially similar 
results are obtained if the cream is applied to the skin up to 4 hours prior to UV exposure or up to 30 minutes 
after UV exposure. 

Substantially similar results are obtained If the octyl dimethyl PABA Is replaced, in whole or in part, with 
2-ethyfhexy) p-methoxycinnamate, butyl methoxydfoenzoyimethane, 2-hydroxy-4-methoxybenzophenone t and 
mixtures thereof. 

EXAMPLE VI 

Asurrtan aqueous face gel is prepared by combining the following components utilizing conventional mixing 
techniques. 



so 
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Component Percent by Weight 

Of Composltl n 

Water (purified) 49,95 

Aloe 38.00 

Carbopoi 1.00 

Ciycerin 3.00 

Methyl pa raben 0.20 

Triethanolamine 0. 90 

2-Phenyl-Benzlmedoic Sulfonic Acid 2.00 

Octoxynol-13 (ethoxyiated alkyl phenol 1.50 

(C 8 H 17 )(C 6 H a )(OCH 2 CH 2 ) n OH, n = av. val. 13) 

Sorbohydroxamic Acid 2.00 

Sodium Hydroxide 0.05 

Color and Fragrance q.s. 



This aqueous geJ is useful for application to the face to inhibit damage caused by acute or chronic UV expos- 
ure. Use of an amount of gel to deposit about 0.5 mg/cm 2 of sorbohydroxamate to the face immediately prior 
to UV exposure is appropriate. Substantially similar results are obtained if the gel is applied to the face up to 
4 hours prior to UV exposure or up to 30 minutes after UV exposure. 

EXAMPLE VII 

A suntan gel is prepared by combining the foiiowing components utilizing conventional mixing techniques. 



Component 


Percent by Weight 




of Composition 


Ozokerite Wax 


9.95 


Paraffin 


10.00 


Petrolatum 


10.00 


Isopropyl Myrlstate 


5.00 


Mineral Oil 


58.00 


Octyl Dimethyl PABA 


2.50 


Propylparaben 


0.10 


BHA 


0.05 


Sorbohydroxamic Acid 


2.00 


Sodium Hydroxide 


0.05 


Naproxen 


2.00 


Fragrance and Color 


q.s. 



This suntan gel is useful for topical application to inhibit damage caused by acute or chronic U V exposure. 
Use of an amount of gei to deposit about 0.5 mg/cm 2 of sorbohydroxamate, about 0.5 mg/cm 2 of the sunsc- 
re ning agent, and about 0.1 mg/cm 2 of naproxen to the skin immediately following UV exposure is appropriate. 
Substantially similar results are obtained if the gel is applied to the skin up to 30 minutes after UV exposure or 
up to 4 hours prior to UV exposure. 
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Substantially similar results are obtained If the octyi dimethyl PABA Is replaced, in whole or In part, with 
2-ethyihexyl fHnethoxyclnnamate, butyimethoxydibenzoyimethan , 2-hydroxy-4-methoxybenzoph non ,and 
mixtures thereof. 

Substantially similar results are obtained if the naproxen is replaced, In whole or In part, with hydrocortisone 
acetate, ibuprofen, flufenamlc acid, mefenamlc add, medofenamic add, piroxfcam, felbinac 4<4'pentyn-3'- 
one)2,6-dW-4)utyiphenoI, 4^5MiexynoyI^Z«l4-butylphenol, 4^SH->^'-methyl^^exynoyl-2,WI-^ty*- 
phenol, " 4KRH+>^'^thyl^'Wnoy<-2,6-d4-butylphenol f 4K3',3'-dimethoxy 

propionyO-ZWk-butylphenoi, Manjistha, Guggal, and mixtures thereof. 

EXAMPLE VIII 

A suntan oB Is prepared by combining the fdlowing components utilizing conventional mixing techniques. 



Component 

Sesame Oil 
Cyclomethicone 
Isopropyl Myrlstate 
BHA 

Sorbitan Oleate 
Octyl Dimethyl PABA 
Propylparaben 
Sorbohydroxamic Acid 
Sodium Hydroxide 
Mineral Oil 



Percent by Weight 
of Composition 

5.0 
20.0 

5.0 

0.05 

1.0 

1.5 

0.7 

2.00 

0.05 

a.s. 



This suntan oQ Is useful for topical application to inhibit damage caused by acute or chronic UV exposure. 
Use of an amount of oO sufficient to deposit about 0.5 mg/cm 2 of sorbohydroxamate, and about 0.5 mg/cm 2 of 
the sunscreening agent to the skin immediately prior to UV exposure Is appropriate. Substantially similar results 
are obtained if the oil Is applied to the aWn up to 4 hours prior to UV exposure or up to 30 minutes after UV 
exposure. 

Substantially similar results are obtained If the octyl dimethyl PABA is replaced, in whole or In part, with 
2-ethylhexyl p-cnethoxycinnamate f butyimethoxydibenzoyimethane, 2^yoYoxy-4^ethoxybenzophenone, and 
mixtures thereof. 

EXAMPLE IX 



A moisturizing oU-in-water-in-sflicone sunscreen emulsion lotion Is formed from the following Ingredients. 
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Ingredient Percent by Weight 

Aqueous Phase: of Composition 

Purified Water 57.12 

Pantethlne, 80% aq. soln. (humectant) 0.10 

Methylparaben 0 .20 

Carbomer viscosity control agent (commercially 0.10 

available in the Acritamer series from R.l.T.A. 

Corp. ) 

Clycerin 2.50 

Sodium alkyl polyether sulfonate (anionic 0.10 
emulsffier) 

Sorbohydroxamic Acid 2.00 

Sodium Hydroxide 0.05 
Oil Phase ; 

Heavy mineral oil ^75 

Cholesterol 1.00 

Cetyl palmitate 0.20 

PEC-22/Dodecyl glycol copolymer 0.20 

Ethylparaben 0.10 

Propylparaben 0.15 
Neutralizer Base ; 

Triethanolamine o. 10 
Color e Fragrance : 

FDSC Red No, 4 (1% aq. soln.) 0.03 

Odorant Oil 0.30 
Silicone Phase ; 

Cyclomethicone/Dimethicone copolyol (90:10) 9.50 

Cyclomethicone/Dimethiconol (13:87) 5.00 

Cyclomethicone 3 . oo 

Phenyl Dlmethicone 1.00 

Pareth-15-3 (polyethylene glycol ester of a 2.00 

mixed synthetic C n -C 15 fatty alcohol, 

av=3 moles EO) 

Octyl Methoxycinnamate 7. 00 

Benzophenone-3 0.50 

Naproxen 2.00 

C 12-15 A,cohols Benzoate 2.85 



In a suitably sized vessel equipped with a suitable mechanical stirrer (Tekmar Model RW-20 stirring motor, 
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ufedured by IKA-WERK, Germany), the water, pantethlne, methyiparaben, glycerine, sulfonate emulsiffer and 
sorbohydraxamlc acid are heated to about 72-75°C and mixed. The mixture Is neutralized with aodium hyd- 
roxide. Stirring Is Increased untfl a vortex forms in the aqueous solution. Th thickener, Carbomer, Is slowly 
add d to the vortex and allowed to mix until completely hydrated and the resultant gel soluti n is free of gelati- 
nous particles and is uniform in composition. The temperature is maintained at about 72-75°C with constant 
agitation. 

The o3 phase ingredients are added to a separate suitably sized vessel and heated to about 80-85*0 using 
slow mechanical stirring once the oil phase becomes molten. At this point the sunscreening agents and nap- 
roxen are mixed in. When molten, agitation is maintained to keep the oil phase uniform during heating. 

The heated oD phase la then slowly added to the heated water phase with stirring to form the oiWn-water 
emulsion. After addition is complete, the mechanical stkring means Is slowed to avoid unnecessary aeration 
of the emulsion and mixing is continued for approximately fifteen minutee at 70-75*C. The emulsion is then 
cooled to about 60°C with moderate agitation. The base, triethanoiamlne, is then slowly added to neutralize 
the acidic Carbomer 940 and the emulsion (pH 6.5) is mixed at moderate speed until uniform. The homogeneous 
oil-in-water emulsion is then cooled to about 45-50°C and the colorant and odorant oQ are added followed by 
cooling to room temperature (about 25°C) with continued moderate agitation. 

The four silicone fluids and other silicone phase ingredients are mixed together in a separate vessel until 
a uniform silicone phase is attained. The oU-in-water emulsion is slowly added to the sBlcone phase with stirring 
until a homogeneous oiMn-water-in-sillcone double emulsion in lotion form is attained. 

This moisturizing lotion is useful for topical application to inhibit damage caused by acute or chronic UV 
exposure. Use of an amount of lotion sufficient to deposit abut 0.5 mg/cm* of sorbohydroxamate, about 0.5 
mg/cm* of sunscreening agents, and about 0.1 mg/cm* of naproxen to the skin immediately following UV expos- 
ure la appropriate. Substantially similar results are obtained If the lotion is applied to the skin up to 30 minutes 
after UV exposure or up to 4 hours prior to UV exposure. This lotion may also be applied several times daily, 
e.g., 2 or 3 times daBy, for extended periods of time, Le., greater than one week. In amounts sufficient to deposit 
about 0.5 mg/cm 2 of sorbohydroxamate, about 0.5 mg/cm 2 of sunscreening agents, and about 0.1 mg/cm* of 
naproxen to the skin to inhibit damage caused by chronic UV exposure. 

Substantially similar results are obtained if the octyi methoxycinnamate and benzophenone-3, are rep- 
laced, in whole or in part, with 2-ethyihexyl p-methoxycinnamate, butylmethoxydlbenzoyl methane, 2-hydroxy- 
4-methoxybenzophenone, and mixtures thereof. 

Substantially similar results are obtained if the naproxen is replaced, in whole or In part, with hydrocortisone 
acetate, ibuprofen, flufenamic acid, mefenamic acid, meclofenamlc add, piroxicam, felbinac, 4-{4'-pentyn-3'- 
oneV2,6-dl-t-butyiphenol, 4-{5'-hexynoyl>.2,6^W-*utylphenol, 4^SH-)^^ethyM'-hexyTKjyl-2,W4-butyl- 
phen0 l t " 4-(RH + )^ , ^t^ , - h « 3 ^y^ 2 ^^^P he, ^' 
4-<3\3'ldirr»moxypropionyl^ ManJIstha, GuggaJ, and mixtures thereof. 

EXAMPLE X 

A skin conditioning to3et bar is prepared from the following ingredients. 
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Comp nent Percent by Weight 

of Composition 

Tallow/Coconut Soap (50/50) 61.61 

Water 9 * 87 

2-Hydroxypropylglyceryl Ether «.00 

Sodium Coconut Glyceryl Ether Sulfonate 8.80 

Coconut Fatty Acid (CnFA) ".00 

Sorbohydroxamic Acid 5 « 00 

Sodium Hydroxide 0.13 

Perfume 1.<I0 

NaCI 1.04 

Na 2 SO a 0.34 

Na^EDTA 0.06 

Ti0 2 0.20 

Jaguar CIS (quar hydroxy propyltrimonium 1.00 
chloride) 

Merquat 550 (poly quaternium-7) 1.00 

Minors (Colorants, Preservatives, Fillers, etc.) 1.55 



The above composition is prepared in the following manner. 
Crutchlng Step 

About 127.6 parts of a mix containing : 29.8% water, 52.7% 50/50 tallow/coconut (T/Cn) soap, 16.7% 
sodium coconut glyceryl ether sulfonate paste, 3.3% coconut free fatty acid (CnFA), 3,1% 2-hydroxyp- 
ropyiglyceryl ether, and 0.2% Nad are heated to ca, 150-2Q0°F (65-94°C). About 10.0 parts of the hydrated 
polymer JAGUAR C-15 are mixed in. The sorbohydroxamic add is then added and mixed in. Finally the compo- 
sition is neutralized with the sodium hydroxide. 

Vacuum Drying Step 

The crutcher mix is vacuum dried at ca, 50 mm Hg absolute pressure to reduce the moisture content of 
the mix to ca. 10% and to plod this soap into noodles. These noodles are passed through a milling step once. 

Amalgamating Step 

The once-mflled soap noodles are weighed and placed in a batch amalgamator. To about 99.1 parts noo- 
dles in the amalgamator are added : 0.20 part HO* 1.4 parts perfume, 0.1 5 part colorant solution, 0.15 part of 
a solution which contains ca 40% EDTA. The combined ingredients are mixed thoroughly. 

Milling Step 

Three-roll soap miils ar set up with all roils at 85-1 05°F (2&41°C). The mixture from the amalgamator is 
passed through the mills several times to obtain a homogeneous mix. This Is an intimate mixing step. 
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Pioddlng and Stamping Steps 

A conventional plodder Is set up with the barrel temperature at about 90°F (32°C) and the nose temperature 
at about 110°F (43°C). The plodder used is a dual stage twin screw plodder that allows for a vacuum of about 
40 to 65 mm Hg between the two stages. The soap log extruded from the plodder is typically round or oblong 
In cross-section, and is cut Into Individual plugs. These plugs are then stamped on a conventional soap stamping 
apparatus to yield the finished toilet soap bar. 

The use of this toilet bar for cleansing provides a useful means for deposition of sorbohydroxamate to the 
skin to Inhibit damage caused by acute or chronic UV exposure. Use of the toilet bar such that about 0.05 
mg/cm 2 of sorbohydroxamate is deposited on the skJn immediately prior to UV exposure is appropriate. Sub- 
stantially similar results are obtained if the toilet bar is used up to 4 hours prior to UV exposure or up to 30 
minutes after UV exposure. 

EXAMPLE XJ 

A fedal cleanser (lathering mousse composition) is prepared from the following ingredients. 
Emulsion Concentrate (A) 



DRO Water 1 

2-Hydroxypropyglyceryl Ether 
Sodium Glyceryl Ether Sulfonate 

{90% Coconut/10 Tallow)-50% Active 
Sodium Lauroyl Sarcosinate - 33% Active 
PEC 600 
Aloe Vera Cel 

Lexein LP170P (hydroiyzed animal protein) 
Stearic Acid 
Citric Acid 

Sorbohydroxamic Acid 
Sodium Hydroxide 

Jaguar CHJ-S (guar hydroxypropyitrimonium 

chloride) 
Perfume 

FD&C Red Dye <4 
Lauryl Alcohol 
Alkyl Parabens 

Cermall 115 (Imidazolidinyl urea) 
Na.EDTA 

Water purified by double reverse osmosis 



Percent by Weight 
of Composition 
52.63 
15.00 

12.06 
6.66 
4.00 * 
1.00 
1.00 
1.00 
0.30 
5.00 
0.13 
0.25 

0.20 
0.20 
0.20 
0.30 
0.10 
0.10 
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A46 Propellent flsobutane-Propane) (B) 
(6.4 g In 100 g concentrate) 

5 The composition is prepared In a single batch process. DRO water is brought to 71.1°C and the Jaguar 

polymer is added with agitation. Maintaining agitation, the foBowing ingredients are added sequentially : Sodium 
glycerol ether sulfonate, Sodium Jauroyt sarcosinate, lauryi alcohol, PEG-600, Parabens, EDTA, dye, 2-Hyd- 
roxypropyfgfyceryl ether, stearic acid, AJoe Vera Gel, citric acid and sorbohydroxamic add. The mixture Is then 
cooled to 135-140°F and the following ingredients are added sequentially with stirring : Lexein, Qermail and 

10 perfume. The mixture is neutral tzed with sodium hydroxide. The resulting mixture is cooled to room temperature. 
Aluminum cans are then filled with the cooled emulsion concentrate. Aerosol activator assemblies are then 
crimped onto the cans to form a tight seal. Pressurized A-46 Propellant is then pumped into the cans in an 
amount sufficient to provide a composition consisting of 6% propeiiant and 94% emulsion concentrate in each 
can. 

15 Upon activation of the aerosol assembly, the composition is dispensed under pressure in the form of a 
creamy, foaming mousse which can be applied to the skin for cleansing and as a means for deposition of sor- 
bohydroxarnate to the skin to inhibit damage caused by acute or chronic UV exposure. Use of amount of facial 
cleanser sufficient to deposit about 0.05 mg/cm 2 of sorbohydroxamats to the skin Immediately prior to UV 
exposure is appropriate. Substantially similar results are obtained if the cleanser is used up to 4 hours prior to 

20 UV exposure or up to 30 minutes after UV exposure. 

EXAMPLE XII 
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A cream soap is prepared by combining the following ingredients as described below. 



Component Percent by Weight 

of Composition 

30 Sodium Lauroyi Clutamate 

(Acylglutamate LS-11) (28) 22.00 



Sodium Hydrogenated Tallow Clutamate and 




Cocoyl Clutamate (Acylglutamate CS-11) (28) 


3.00 


Polyethylene Glycol 400 


10.00 


Polyethylene Glycol (M.W. 6300) Monostearate 


5.00 


Polyoxyethylene (20) Sorbitan Monostearate 


3.00 


Sorbohydroxamic Acid 


3.00 


Sodium Hydroxide 


0.08 


Tocopherol Sorbate 


5.00 


Flufenamic Acid 


5.00 


2-Ethylhexyl Methoxycinnamate 


3.00 


Water 


30.42 


Glycerin 


10.00 


Fragrance and Preservative 


q.s. 



The sodium glutamate, sodium hydrogenated tallow glutamate and cocoyl glutamate, polyethylene glycol, 
polyethylene glycol monostearate, polyoxyethylene sorbitan monostearate, sorbohydroxamic acid, tocopherol 
55 sorbate, flufenamic acid, 2-ethyihexyi methoxycinnamate, and water are dissolved together with heating. The 
glycerin is added with agitation. Th mixture is cooled to about 60°C and the fragrance and preservative are 
added. The mixture is neutralized with sodium hydroxid . Th mixture la cooled to 36°C with agitation. 

The result b a cream soap the use of which for deanslng provides a useful means for deposition of aor- 
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bohydroxamate, tocopherol sorbate, flufenamlc add, and 2-ethylhexyl methoxydnnamata to the aWn to Inhibit 
damage caused by acute or chron tc UV exposure. Us of an amount of cream soap sufficient to deposit about 
0.05 mo/cm* of sofbohydroxamate, about 0.05 mg/cm 2 of tocopherol sorbate, 0.05 mg/cm* of the sunscreenlng 
agent, and 0.01 mg/cm* of flufenamic add to the skin Immediately following UV exposure Is appropriate. Sub- 
6 stantlally similar results are obtained if the soap is used up to 30 minutes after UV exposure or up to 4 hours 
prior to UV exposure. 

Substantially similar results are obtained If the tocopherol sorbate is replaced, in whole or in part, with ascor- 
bic add and Its salts, propyl gaJiate, tocopherol, tocopheri esters, butylated hydroxy benzoic acid and its salts, 
6-hydroxy-2,5 J,S-tetramethyi-cru^man-2<arboxyfic acid, gallic acid and its alkyi esters, uric add and its salts 
10 and esters, sorblc acid and its salts, amines, sulfhydryt compounds, dihydroxyfumarlc add and its salts, or mixt- 
ures thereof. 

Substantially simBar results are obtained if the 2-ethylhexyl methoxycinnamate is replaced, In whole or in 
part, with octyi methoxydnnamata, butyl methoxydlbenzoylmethane, 2-hydroxy-^ethoxybenzophenone, and 
mixtures thereof. 

15 Substantially similar results are obtained If the flufenamlc acid Is replaced. In whole or In part, with hyd- 
rocortisone acetate, Ibuprofen, naproxen, mefenamic acid, medofenamic acid, plroxlcam, fdblnac, 4-(4'-pen- 
tyn-3'H>ne>-2,6^l-t-butylphenol, 4-(5'-hexynoyi)-2,6-dW)utylphano!. 
4-(SH-)^'^emyW'-hexynoyl-2,M4-butylphend, 4-(RH+>^^thyW'-hexynoy^2,8^M-^phend, 4- 
(3^3'-dlrnemcaypropiomyt-2,6-di-M)utylphenol, Manjistha, Guggsi, and mixtures thereof. 

20 

EXAMPLE Xjjl 

A shampoo composition is made by combining the following components. 

26 

Component 



Ammonium Lauryl Sulfate 
30 Ammonium Xylene Sulfonate 
Ammonium Laureth Sulfate 
NaCI 

35 Sorbohydroxamic Acid 
Sodium Hydroxide 

Octyl Dimethyl PABA 
40 Water 

Perfume and Minor ingredients 

The ammonium lauryl sulfate, ammonium laureth sulfate, and ammonium xylene sulfonate are first mixed 
46 together. The sorbohydroxamic add and octyl dimethyl PABA and perfume and minor ingredients are added 
and the resulting mixture Is agitated in a Teckmar® Mill set at 70 for 2 minutes at 70°C. The mixture is neut- 
ralized with sodium hydroxide. 

The resulting shampoo composition is added to hair which has been wetted with water, worked through 
the hat then rinsed out This allows for deposition of sorbohydroxamate and octyl dimethyl PABA to the scalp 
50 to inhibit damage caused by acute or chronic UV exposure. Use of an amount of shampoo sufficient to deposit 
about 0.05 mg/cm 2 tfsorbotydroxarnate and 0.05 mg/cm 2 of sunscreening agent to the scalp immediately fol- 
lowing UV exposure Is appropriate. Substantially similar results are obtained If the shampoo Is used up to 4 
hours prior to UV exposure or up to 30 minutes after UV exposure. 

Substantia^ similar results are obtained if the octyl dimethyl PABA Is replaced, In whole or in part, with 
55 2-ethylhexyl methoxydnnamata, butyl methoxydibenzoylmethana, 24iydrojcy-4Hnethocybenzoph none, octyl 
methoxydnnamata, and mixtures thereof. 



Percent by Weight 
of Composition 
12.0 
2.2 
a.O 
0.5 
5.0 
0.13 

7.0 
67.97 
1.2 
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Claims 

1 . A composition useful for topical application, preferably In the form of a lotion, cream, gel, aerosol spray, 
cosmetic foundation or lipstick, characterized In that it comprises a safe and photoprotectively effective amount, 
preferably from 1% to 20%, more preferably from 2% to 5%. of an agent selected from sorbohydroxamic acid 
and pharmaceuticaily-acceptable salts thereof, and a safe and effective amount of a topical carrier. 

2. The composition of Claim 1 characterized In that the carrier comprises an emollient, preferably selected 
from hydrocarbon oils and waxes, silicone oOs, triglyceride esters, acetogtyceride esters, ethoxylated 
glyceridea, aikyt esters of fatty acids, alkenyi esters of fatty acids, fatty acids, fatty alcohols, fatty alcohol ethers, 
fatty add esters of ethoxylated fatty alcohols, ether-esters, lanolin and its derivatives, polyhydric alcohols, 
polyether derivatives, polyhydric alcohol esters, wax esters, beeswax derivatives, vegetable waxes, phospholi- 
pids, sterols, amides, propoxyiated glycerol derivatives having the formula : 

OH OH CH, 
CH a .CH-CH r (0CH r CH) n -0H t 



OH OH CH, 
CHfCH-CHj-tOCH-CH^n-OH , 



OH OH CH, CH, 

CH.-CH-CHj.O-CH^CH-O-CH-CH^OH , and 

OH OH CH, JH, 

CHi-CH-CH^O-CH-CHj-O-CHj-CH-OH . 

wherein n = 1 or 2, 
and mixtures thereof. 

3. The composition of Claim 1 characterized in that the carrier comprises an oWn-water-in-silicone fluid 
emulsion composition comprising : 

(a) from 15% to 90% by weight of the emulsion composition of a sfltcone fluid continuous phase consisting 
essentially of at least one liquid organopolysfloxane ; 

(b) from 30% to 80% by weight of the emulsion composition of an aqueous discontinuous phase comprising 
an oMn-water emulsion of a cosmetically-acceptable oly liquid non-particulate phase dispersed in an 
aqueous phase ; and 

(c) from 0.5% to 5% by weight of the emulsion composition of an effective dispersing amount of dimethicone 
copolyoi for dispersing (b) In (a). 

4. The composition of Claim 1 characterized in that the carrier cornprises from about 0.25% to about 3% 
of an ethylene acrylic acid copolymer having the formula 



(CH, - CH t ) x -(CH, - CH)y 
C - 0 
OH 

wherein the ratio of x:yls from 1 :9to1 : 24 and the molecular w ight of the copolymer is from 3500 to 4500. 
5. The composition of Claim 1 useful for cleaning the skin, preferably In the form of a bar soap, liquid soap, 
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paste or mousse, characterized In that the carrier comprises a cosmetJcailj^acceptable surfactant preferably 
from 5% to 80%. 

6. The composition of any of Claims 1 -4 characterized In that It additionally comprises a safe and effective 
amount of a penetration enhancer. 

7. The composition of any of Claim 1-4 characterized In that It additionally comprises a safe and photop- 
rotectively effective amount, preferably 1% to 10%, of a sunscreenlng agent, preferably selected from 2-ethyl- 
hexyl p-methoxydnnamate, butyl methoxydibenzoyimethane, 2-hydroxy-4^thoxy-benzophenone, 
octyidimethyi p-aminobenzolc add, the 4-N,NK2^thylhexyl)metrry<amlrK)benzolc add ester of 2,4-dihyd- 
roxybenzophenone, the N,N-dK2-ethylhexylH.amlnobenzolc acid ester of ^ydraxydibefizoylmethane. the 
4-N,hK2-^hexyl)methylaminobenzolc acid eater of 44iydroxy^W)enzoyimethane, the 4-N,N-(2-«thyl- 
hexyOmeihylamlnobenzoic acid ester of 2^droxy^2-hydn^tix)xy)be^ the 4~N,N-<2-«thy*- 
hexyOmethylaminobenzolc acid ester of 4K2-hydroxyethoxy>fiben^^ the 
N^K2-^haxylH^lru>benzoio acid ester of 2-hydnwy-4-(2-hydroxyet^ the N,N- 
d!(2-eth^hexylH-eminobenzoic acid ester of 4-{2^raxyethGxy)dIbenzoylmethane, and mixtures thereof. 

8. The composition of any of Claims 1-7 characterized In that it additionally comprises a safe and photop- 
rotectively effective amount, preferably from 1% to 20%, more preferably from 2% to 5%, of a radical scavenging 
compound selected from ascorbic acid and its salts, tocopherol, tocopherol esters, butyiated hydroxybenzoic 
acids and their salts, 64iydroxy-2,5,7 l 8-tetrajnethylchroman-2-^^ add, gallic acid and Its alkyt esters, 
uric acid and its salts and esters, sorblc add and its salts, the ascorbyl esters of fatty adds, amines, sutfhydfyt 
compounds, dlhydroxy fumaric add and its salts and mixtures thereof, preferably tocopherol sorbate. 

9. The use of sorbohydroxamic acid, or pharmaceuticaJly-ecceptable salts thereof, for the manufacture of 
a topical composition for inhibiting the deleterious effects of ultraviolet light exposure to skin, which composition 
is applied to the skin such that preferably from 0.01 mg/cm 2 to 1 .0 mg/cm 2 , more preferably from 0.05 mg/cm 2 
to 0.5 mg/cm 2 , of the sorbohydroxamic acid or pharmaceuticaJIy-accepteble salts thereof, is applied to the sWn, 
preferably up to A hours prior to exposure of the skin to ultraviolet light 

10. The use of Claim 0 characterized in that the composition additionally comprises a safe and photop- 
rotectively effective amount of a sunscreenlng agent preferably selected from 2-etrryihexyi p-methoxydnna- 
mate, butylmethoxydibenzoyimethane, 2-hydroxy-4-methoxybenzophenone f octyidimethyi p-aminobenzolc 
acid, the 44^,N-(2-ethylhexyi)methylamlnobenzolc acid ester of 2,4-dihydroxybenzophenorte, the N,N-dK2- 
ethyihexylH-aminobenzoic acid ester of 4-hydroxydibenzoylmethane, the 4^,N-(2^thylhexyi)methylam^ 
nobenzoic add ester of 4-hydroxydibenzoylrnethane, the 4-N,l^2-ethythexyi)rr»fo^ add ester 
of 2^roxy^2^ydroxyethoxy)benzophenone, the 4-N.N^-ethylhexy0methylarninct)enzoic acid ester of 4- 
(2-hydroxyethoxy)dibenzoylrnethane. the N^-dK2^thylhexylH-eirUrK>benzoic add ester of 2-hydroxy-4-<2- 
hydroxyethoxy)benzophenone, the N,hWK2-ethylhexylH^inobenzoic acid ester of 
4^2^ydroxyethoxy)dft>erizoylmethane and mixtures thereof, such that preferably from 0.01 mg/cm 2 to 1.0 
mg/cm 2 , more preferably from 0.05 mg/cm 2 to 0.5 mg/cm 2 of the sunscreenlng agent is applied to the skin. 



PatentansprQche 

1 . Zusammensetzung, weiche fur die toplsche Anwendung nutzlich 1st vorzugswelse In Form einer Lotion, 
elner Creme, eines Gales, elnes Aerosdsprays, einer kosmetischen Grundlage oder elnes Uppenstiftes, 
dadurch gekennzeichnet daft sle elne sichere und als Lichtschutz wirlcsame Menge, vorzugswelse von 1 % bis 
20%, starker bevorzugt von 2% bis 5%, eines unter Sorbohydroxamsaure und pharmazeutisch annehmbaren 
SaJzen hievon ausgewihlten Mittels und sine sichere und wiricsame Menge eines toptechen Tragers umfeat 

Z Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet daft der Trager eln EmoOiena umfaOt 
welches vorzugswelse unter KohlenwasserstoffSlen und -wachsen, SiHconfilen, Triglyceridestern, Acetoglyce- 
rideatem, ethoxyiierten Glyceriden, Aikylestem von Fettsfiuren, Alkenylestom von Fettofiuren, Fettsauren, Fett- 
alkohoien, FettaDcohdethem, Fetteflureestem von ethoxyiierten Fetteikohden, Ether-Eatem, Landln und 
seinen Derfvaton. mehrwertgen Alkohden. Pdyetherdertvaton, Estern mehrwertiger AJkohole, Wachsestem, 
Blenenwachsderivaten, pflanzlichen Wachsen, Phospholipiden, Sterinen, Amlden, propoxylierten Grycerinde- 
rivaten mit der Formd : 

OH OH CH, 
CH r CH-CH ( -(0CH t -CH) R -0H , 
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OH OH CH, 

CH r CH-CH r (OCH-CH t ) n -OH , 



OH OH CH, CH, 

CH t -CH-CH, -O-CH t -CH-O-CH-CHa -OH \x*l 

OH OH CH, ^H, 

iH r CH-CH,-0-CH-CH r O-CH,-CH-OH f 

worin n 1 oder 2 betragt 

und Gemischen hfevon aus ausge waTM 1st 

3. Zusammensetzung nach Anspnich 1, dadurch gekennzeichnet. daft der Trager eine OUn-Wasser-in- 
sflifconai-Eniulafonazusairimensetzung enthait, umfassend : 

(a) 1 5% bis 90%, bezogen auf das Gewicht der Emulsionszusammensetzung, einer kontinuiadichen Phase 
aus SilkonB, welche Im wesenrJichen aus mindestans einem flOssigen Organopoiyssloxan bestaht ; 

(b) 30% bis 80%, bezogen auf das Gewicht der Emuisionszusammensetzung, elnerwfidiigen diskontinuier- 
lichen Phase, welche eine OWrvWasser-EmuisJon einer kosmetech annehmbaren, fiJIgen, flOssigen, 
nicht-teichenfSfmigen Phase, welche in einer wibrigen Phase dispergiert 1st umfafit ; und 

(c) 0,5% bis 5%, bezogen auf das Gewicht der Emuisionszusammensetzung, einer wirksamen dispergie- 
renden Menge von Dimethiconcopotyol, urn (b) in (a) zu disperyieren* 

4. Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, daft der Trager etwa 0,25% bis etwa 
3% eines Ethylenaoytsdurecopolymers mit der Forme! 



(CH t - CH,) r (CH t • CH) y 

C - 0 

i 

OH 

enthait, worin das VerhaJtnls von x : y von 1 : 9 bis 1 : 24 betragt und daa Molefcuiargewicht dea Copolymers 
von 3500 bis 4500 betragt 

5. Zusammensetzung nach Anspruch 1, welche zur ReinJgung der Haut nQtzllch 1st, vorzugsweise in der 
Form einer RfsgeJserfe, einer flOssigen Serf e, einer Paste oder eines Schaumes, dadurch gefcennzeichnet daa 
der Trager vorzugsweise von 5% bis 80% eines kosmebsch annehmbersn grenzflachenaktivens Mitels 
umfafit 

6. Zusammensetzung nach einem der Anspruche 1 bis 4, dadurch gefcennzeichnet, datt slezusatdfch eine 
sichere und wWcsame Menge eines das Eindringen steigemden MittaJs enMIt 

7. Zusammensetzung nach einem der Anspruche 1 bis 4, dadurch gekennzeichnet daa ale zusteJich eine 
sichere und ale Uchfschutz wirteame Menge, vorzugsweise von 1% bta 10%, eines SonnenschutzmrttBls 
umfafit, welches vorzugsweise unter 2-€thylhexyHwnemoxyc^namat, Butyinwthoxydlbenzoytmethan, 2- 
Hydroxy-4-methoxybenzophenon, Octyldimethyl-p^lnobenzoesiure, dem 444 f hK2-ehyihexyi)methyiaml- 
nobenzoesdureester von 2,4-Dlhydroxybenzophenon, dem N,N-OH2-ethyihexy1H-amin^ 

von 4-Hydroxyolbenzoylmethan, dem 4,N t rH2-Bhyihexyi)methyiamInobenzoeeaum von 4-HyditKy- 
dibenzoyimethan, dem 4,N i rH2-€foy1h«xyi)me% von 24^ydroxy^2-^draxy- 

ethQxy)benzophenon, dem 4 l N f N^2-Ethyihexy1)meti^amInocenzoesaurBestBr von 

4^44ydroxyemcoy)dibenzoyimethan l dem N 1 N^2^thyihexyiM-am^^ von 2-Hydroxy- 

4^2^ydroxyethoxy)benzophenon, dem N,N-Di(2^ylhe^)4HurtrK>be^ von 4K2-Hydroxy- 
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thaxy)dibenzoyimethan und Gemlechen hlevon ausgewflhlt tst 

8. Zuaammenaetzung nach einem der AnsprQche 1 bia 7, daduich gefcennzeichnet, daE ale zuaStzlteh eine 
sichere und ate Uchtachutz wiiteame Meng , vorzugawelse von 1% bis 20%, starter bevorzugt von 2% bis 
5%, von elner Radikatfanger-Verbindung nthalt, welche unter Ascorblnaaui* und ihren Saizen, Tocopherol, 
Tocopheroleetem, butyl ierten Hydroxybenzoeeauren und deren Sateen, 6^ydroxy-2^7^-tetramethylch^ 
man-2-carbonsaure, GaQuasaure und ihren Alkyleatern, Hamsaure und Ihren Saizen und Estem, Scrbinsaure 
und Ihren Saizen, den Aacorbyleetem von Fettsauren, Amine n, Sutfhydrytverblndungen, DlhydroxyfUnnaraaure 
und ihren Saizen und Gemlschen hlevon ausgewaM 1st und vorzugsweiae Tocopheroteorbat tat 

9. Verwendung von Sortoohydroxamsaure oder von pharmazeuttech annehmbaren Saizen hlevon fQr die 
Herateilung elner topiachen Zuaammenaetzung zur Verhindenmg der echfidlichen Wiikungen einea Ausset- 
zena unter uJtraviolettea Ucht auf die Haut weiche Zuaammenaetzung auf die Haut aufgebracht wird, so daE 
vorzugsweiae 0,01 mg/cm* bta 1,0 mg/cm* starker bevorzugt 0,06 mg/cm* bis 0,5 mg/cm 2 , der Scrbohydro- 
xamsaure oder der pharmazeutisch annehmbaren Salze hlevon auf die Haut aufgebracht werden, vorzugawen 
se bis zu 4 Stunden, bevor die Haut ultravidettem Ucht ausgesetzt wird, 

10. Verwendung nach Anspruch 9, dadruch gekennzelchnet, daS die Zuaammenaetzung zustoiteh eine 
aichere und aia Uchtschufe wirksame Menge einea Sonnenachutzmitteie enthfiit welches vorzugsweiae unter 
2^thyihexyH^thoxydnnarnat, Butyimethoxydlbenzoyimethan, 24<ydroxy-4-methoxybenzophenon l Octyi- 
din»thyH>-aminobenzoeaaiye, dem 44^,N-{2-Ethylhexy0mem^ von 2.4-Dihydroxy- 
benzophenon, dem N^Dtf2^thyihexyiH^inobenzoeaflureea^ von 44Hydroxydibenzoylrnethan t dem 
4 l N,N^2-Ethyihexyi)memylaminoberizo6adureester von 44tydraxy-dI-benzQyiinethan. dem 4,N,N-<2-Ethyihe- 
xyi)inethyiarninobenzoesaureeater von 2-Hydroxy-4-(2-hydroxyethQxy)benzophenon, dem 4,N.N-<2-€thylhe- 
xyi)methytominobenzoeefiuraester von 4^2-Hydroxyettwxy)dlbenzoyinr)ett^ dem 
N,hWK2^tt^hexylH^nobenzoeaaureester von 2^ydroxy^2^ydroxyemoxyH>enaophefK)n, dem N.N* 
DK2^thytheocyiH^inobenzo6aai^eester von 4^2-Hydroxyethoxy)dibenzoylnrtethan und Gemlachen hie- 
von, eo da& vorzugsweiae 0,01 mg/cm* bis 1 ,0 mg/cm 2 , starker bevorzugt 0,05 mg/cm* bta 0,5 mg/cm 3 , des 
Sonnenschutzmitteis auf die Haut aufgebracht werderu 



Revendlcations 

1 . Composition utile pour V application locale, de preference sous la forme d'une lotion, (Tune creme, <fun 
gei, (fun puiverisateur aerosol, d'un fond coametique ou d'un rouge a levres, caracterteee en ce qu'elle 
comprend une quantity sane danger et efficace pour la photoprotection, de preference de 1 % a 20%, mleux 
encore de 2% a 5%, d'un agent cholai parmi i'acide aorbohydroxamlque et aee eels pharmaceutiquement 
acceptable*, et une quantite sans danger et efficace d'un vehicuie a usage local. 

2. Composition aeion la revendfcation 1 , caracterisee en ce que le vehicuie comprend un emollient, de pre- 
ference choisi parmi lea huiiea et les dres hydrocarbonees, lea huQes de siicone, lea eaters de triglyceride, 
lea esters d'acetoglyceride, les glyce rides ethoxyiea, lea eaters alkyiiques <facides gras, les eaters alcenyliquea 
d'acidea gras, les acidea gras, lea aJ cools gras, les ethers d'alcoola gras, les eaters <f addes gras et (falcoola 
graa ethoxyiea, lea ether-eaters, la lanolins et ses derives, lea polyalcoob, lee derives de polyethera, les esters 
de pdyalcools, lea eaters de dres, lea derives de la cire cfabeille, lea cires vegetalea, les phoaphoiipides, lea 
sterols, les amides, les derives de glycerol propoxyies de formule : 

OH OH CH, 
CH,-CH-CH 2 -(0CH,-CH) n .0H , 



OH OH CH, 
CHj-CH-CH,-(0CH-CH,)n'0H. , 



37 



EP 0 313 302 B1 



OH OH CHj CH, 

CHj-CH-CHj-O-CHj-CH-O-CH-CHj-OH Gt 

OH OH CH, fH, 

CH,-CH-CH r O-CH-CH r O-CH,-CH-OH 

10 dans lesquels n = 1 ou 2, 
et leure melanges. 

3. Composition selon la revendication 1 , caracterisee en ce que le v6h teuie comprend une composition en 
6mul8ton huile dans I'eau dans Thuile de silicone, comprenant : 



15 (a) de 1 5% k 90%, en poids de la composition en emulsion, d'une phase continue d'huile de sB icon e essen- 
tiellement constitute d'au moins un organopoiysiloxane liquids ; 
(b) de 30% * 80%, en poids de la composition en emulsion, (Tune phase discontinue aqueuse comprenant 
une Emulsion huiie dans I'eau d'une phase non particulate liquids huileuse, cosmetiquement accepta- 
ble, disperse* dans une phase aqueuse ; et 

20 (c) de 0,5% k 5%, en poids ds la composition en emulsion, d'une quantft*. efficace pour effectuer la dis- 
persion, de dimethlcone-copdyol pour disperser (b) dans (a). 

4. Composition selon la revendication 1, caract£ris6e en ce que le v6hicuie comprend cf environ 0,25% ft 
environ 3% d'un copolymers ethyiene/acide acrylique de fbrmuie 

25 

(CH, - CH,) X .( C H 2 - CH) y 
C - 0 
° H 

dans laquelle le rapport x : y est de 1 : 9 k 1 : 24 et la masse moitojlake du copolymers est de 3500 k 4500. 

5. Composition selon la revendication 1, utfle pour le nettoyage de la peau, de preference sous la forme 
d'un pain de savon, d'un savon liquide, d'une pate ou d'une mousse, caract6ris6e en ce que le vehicule 

35 comprend un tensioactrf ccsmetiquemerrt acceptable, de preference de 5% k 80%. 

6. Composition selon l\jne quelconque des revendfcationa 1-4, caracterisee en ce qu'elle comprend, en 
outre, une quantity sans danger et efficace d'un auxfllaire de penetration. 

7. Composition selon Tune quelconque des reve indications 1-4, caracterisee en ce qu'elle comprend, en 
outre, une quanta sans clanger et efficace pour la photoprotection, de preference 1 % k 1 0%, (fun tcran anti- 

40 soiaire, de preference cholsl panrd le p-methoxydnnamate de 2-ettiythexyte, le butylmethoxydtoenzoyime- 
thane, le 2-hydroxy-4-m6thoxybenzoph6none, Tacide octyldim6trryi-p-eminobenzoTque, Tester de 
2,4-dihydraxybenzophenone d'adde 4-N,N<2^thylhexyl)^ethyl^ Tester de 4-hydraxydlben- 

zoylmethane d'adde N,hMK2-etfrylhexylHUminobenzoique, Tester de 4-hydroxytfbertzoyfmethane d'adde 
4-N, N^2-^thyihexyQn^trryIamirK>beruwlque t Tester de 2-hydroxy^247yoVoxy6thoxy)benxoph6n^ d'adde 

45 4^,r^2-6thyihexyt)me%IanrJrK)benzoTque t Tester de 4^2-hydroxy*thoxy)diben2oyim6thane d'adde 4-N^- 
(2^thyihexyQmethylaminobenz6ique, Tester de 2-hydroxy-4^2-rrydroxy^x>xy)ben2oph6none (facide N,N- 
di(2-ethylhexyf>4-eminobenzdique, Tester de 4-(2-hydraxyethoxy)dibenzcylmethane d'adde 
N,r4^i(2<ethyfhexy(H^aminobenzol^ue et leurs melanges. 

8. Composition salon Tune quelconque des revendlcations 1-7, caracterisee en ce qu'elle comprend, en 
so outre, une quanttte sans danger et efficace pour la photoprotection, de preference de 1 % k 20%, mieux encore 

de 2% k 5%, d'un compose piegeur de radicaux choisi parmi Tacide ascorbique et ses seJs, le tocopherol, les 
esters de tocopherol, les addes hydraxybenzofques butyl 6s et leurs sels, Tacide 6-hydroxy-2,5,7 f 8-tetrame- 
thytchromane-2-carboxyllque, Tacide gaDique et sea esters alkyitquea, Tacide urique et ses sals et esters, 
Tacide sorblque et ses sels, les esters <fascorbyle d'addes graa, lee amines, les composes suffhydryle, i'adds 
55 dihydroxyfumarfque et ses sels et leurs melanges, de preference le sorbata de tocopherol. 

9. Utilisation d Tadd sorbohydroxamique ou d ses sels pharmaceutiquement acceptable*, pour febri- 
quer une composition k usage local servant k Inhiber les effete nuisiblee pour la peau de Texposftfcm k la lumiere 
ultraviolette, cette composition etant appllqude sur la peau pour que, d preference 0,01 mg/cm 2 & 1 ,0 mgfcm 2 . 
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mieux •ncore 0.05 rng/cm* a 0,5 mg/cm* de Tacide aorbohydroxamlqu ou de aea aela phannaceutiquement 
acceptable*, sort appllqud sur la peau, da preference jusqu'a 4 heures avant ('exposition da la peau & la lumlere 
ultravioMte 

10. Utilisation selon la rovendlcation 8, caracteriseo en ca qua la composition comprand. en outre, un 
5 quantite sana danger at efflcace pour la photoprotection d'un ecran anti-solaJre, da preference cholsi parml la 
p-methoxycfnnamats da 2-ethythexyfe,- le butylmethoxydioenzoylmathane, la 2^roxy-4^riethoxybenrophe- 
none, I'acide octylounethyl-p-ainlnobenzoTque, fester de 2,4^ihydroxybenzophenone d'adde 4-N,N-<2-ethy*. 
hexyOmethylaminobenzoTque, Tester de 4-hydroxydlbenzoylmelhane (facide 
N,N<IK2^thylhaxyiH^rnlnoben20lqua, Tester de 4-hydroxydIbenzoylmethane d'adde 4-N,N-(2-ett^ 
10 hexyi)methylamInobenzoTque, Tester de 2-hydroxy^2-hydroxyethcay)benzoph6none d'adde 4-N,N-(2-4thyl- 
hexyf)methyl8inlnobenzoTque ( Pester de 4K2-hydroxyemoxy)dlben2oylmeihane d'adde 
4-N t rH2^tttyihexyi)methyiamlrK>benzoique, Tester de 2-hydrcoc^2^roxyethoxy)berizo^ (Tackle 
N,hWK2-^hexylH-ajTynoberBo^ua, Tester de 4^2-hydroxyethoxy)dbafaoylmathane d'ackie N,l^di(2- 
ethylhexylH^mlnobetttolb^e et leuis melanges, pour que, de preference 0,01 mg/cm* a 1,0 mg/cm 2 , mieux 
13 encore 0,05 mg/cm* & 0,5 mg/cm*. de Tecran antt-soiaire soit applique sur la peau. 
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